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High Duty Shaper 


Easily and surely crosses the goal line of efficiency and piles up a big score of profits in any shop that uses it 
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— they know the le machine is always. 

at “-~ working fast and hard to win for them. There?s. 


team work in its parts—weight and strength. 


where they are needed —and the 


“Eberhardt” springs several “original plays” «3 
«. that are unknown to other shapers. Let us. XJ 
oe tell you more. The “Eberhardt” i 
Sco... will win for you. Ask 0 -<O:y 
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Solid backing for tools. 
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THE THREAD MILLING MACHINE—SIX SIZES 


lor screws, spiral gears, 
worms, flexible shafts, etc. 


The lathe cannot cuiiipete 
inaccuracy, finish and output. 





Will mill from a straight 
line to a circle and any spiral 
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Two to six machines may 





be run by one make, 
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ethods of Making Form ‘Yoois aid 


AMERICAN 


MACHINIST 


The Production of Simple Forms Facilitated by Means of Disk 
Tools, Boring Tools, Fish Tail Cutters and Grinding Attachments 





B Y 


Some time ago I required a tool like 
that shown in Fig. 1 for accurately form 
ing part of a circle. 
used as a lathe tool and also as a fly cut 


This tool was to be 


ter in the milling machine, and it was 
necessary that it should retain its form 


after repeated grindings on the top a 


Use oF THE Disk Too. 


Che usual method of making such a tool 
is first to make a disk of correct diameter 
and suitable thickness and grind it on the 
periphery, tapering 4 or 5 degrees for 
clearance; fasten this disk on a holder or 


shank and use as a fly cutter in the mill- 
ing machine. In Fig. 2 the tool being 
made is shown at A held in the vise in- 
clined at the required angle to give suit- 
able clearance to its cutting edge. It is 
erst roughed out in the usual way, run- 


* 
g the machine by power, then the disk 


~ 
toe 
tool A o: 
the top a of the tool A, aiic 
position by dri ing two wood wedges us 
der the large step of the cone pulley. This 
is shown in Fig. 2. 

The table of the machine is now raised 
until the work comes in contact with the 
cutting tool and light planing or scraping 
cuts are taken over it until finished by 
moving the plate by hand. By this method 
we produce a tool of correct form on any 
plane parallel with its cutting face or top 


s_set at exactly the same angle as 
Sting face in line with 


— 
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a, consequently it may be sharpened by 
grinding away the top without altering the 
shape which it will produce. 


BorING THE ForM 


As I could not have’the use of a large 





I N G 


milling machine in time to suit me, I de 
cided to try another method. There was 
a small Van Norman duplex miller idle, 
the spindle of which machine had been 
made to take the same size collet or draw 
in chucks as the bench lathes with which 














FIG. 3. BORING OUT A FORM TOOL 
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MAKING A FORM TOOL 





the shop is equipped. The spindie of the 
dividing head of this machine a'so re- 
ceived the same size chucks. I had the 
taper-shank boring tool B, Fig. 3, so 1 
fitted it with a double-end cutter made 
from drill rod, inserted its shank in a 
taper chuck and ground the cutter to cor- 
1cet diameter in the bench Icthe The 
boring tool and chuck without being sep. 
Van Norman 


irrangement 


ited were removed to the 
machine Fig. 3 shows 
of the machin The tool A was heid 
in the vise at an angle of 15 de 
grees with the horizontal, and the head of 
the machine also set round 15 degrees, so 
that the cutter rotated in a plane parallel 
with cutting face a of tool A. The platen 
was clamped in correct position, the knee 
1f the machine raised until the cutter 
touched A, and light boring cuts were 
taken over the work until the correct 
depth was reached 


[HE Depru oF Form 
It must be remembered, however, that 
this vertical depth is not the same as the 
required distance > Fig. 1, but is that 





shown at C, or b cosine of angle x. As 
suming 6 to be 0.5 inch and angle +, 
degrees, the cosine of which is 0.9659, wé« 
have the distance C 0.5 inch 0.9659, or 
0.48295 inch. 

Afterward I thought the scheme would 
e all right for making small rotary cut- 
ters or mills and have made a few; al- 
though strictly speaking these cannot be 
ground on the faces of the teeth without 

will produce, yet 
a little sharpening 


15 


altering the form they 


they will stand quite 
without causing troubl 


RoTary CUTTERS 


One of these mills is shown at D, Fi 
4 [he scheme is illustrated in Fig. 5, 
which shows a bench lathe and milling at 
tachment. The cutter 1s held in the cl 
and the flutes milled in the usual 
naki the faces of the teeth radi Phe 
ithe spindle with the cutter D is Ww 
tated say 10 degrees in the direction 1 
dicated in Fig. 5, and the edges of the 
teeth milled for clearance, the spindle of 
the milling machine being in a horizontal 
position. The milling head is next set 
round 10 degrees as shown in the illustra 


tion and the end mill £, Fig. 4, inserted in 
the spindle [he vertical slide is now fed 
down until the end mill & strikes tl 
work and the graduated collar on tl 
feed-screw is then set at zero. Light 

ing cuts are taken over the tooth and t! 


mill fed down until the correct depth is 
indicated by the graduated collar. 
[HE FISHTAIL CUTTER 

he fishtail mill FE, Fig. 4, 1s used be 
ause the smalle r sizes are so easily made 
and besides, having only two teeth they 
will mill or bore the correct size without 
that tendency to run off to one side that 
one with four or m teeth exhibits 
Whenever T have any doubt as to one of 
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these mills boring a hole or milling a slot 
the correct size, I take a piece of sheet 
brass, drill a hole a little smaller in diam- 
eter than the mill, bore it out with the 
mill, and if it should be too large, stone 
the tooth which runs out until it 
bores a hole that is a fit for a plug gage. 


down 


GRINDING AFTER HARDENING 


If it should be considered necessary to 
grind the forming tools to correct errors 
caused by hardening, it can readily be 
the 


mond lap or wheel for the smaller sizes 


done, curve being ground by a dia- 





nd with a good emery or other wheel 
for the larger sizes using the grinding 
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wheel in just the same manner as the bor- 
ing tools were used. 

For the bench-lathe method the milling 
attachment shown in Fig. 5 will stand the 
necessary grinding speed but with the 
milling-machine method we must use a 
high-speed attachment. The one shown 
in Fig. 6 is quite satisfactory and is usu- 
ally driven by a round twisted leather belt 
from a small electric motor. Or a tool- 
post grinder, the shank of which can be 
held between the collars of the cutter ar- 
bor as in Fig. 7, may be found satis- 
factory. 

Tue Currinc AcTION 


An objection which may be raised against 
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GRINDING OUT FORM TOOLS 
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the method described for making forming 
tools or boring elliptical holes is that one 
feature necessary to the production of a 
true surface is absent, namely that the 
width of face of tool or grinding wheel in 
contact with the work be equal to or a 
little greater than the movement of the 
work or feed for each pass of the cutter. 
This I have endeavored to show in Figs. 
8 and 9, which represent the boring of an 
elliptical hole. Here only the points of 
the teeth do the finishing for if they were 
rounded over, the line ab connecting the 
cutting points would not be at right angles 
to the center line of the boring bar or 
spindle as is necessary but would ap- 
proach the line at right angles to the line 
in which the boring bar or work advances 
until in the case shown in Fig. 9, the 
line connecting the cutting points ab 
would coincide with the vertical line and 
the hole bored would not be elliptical 
but round. 

Where, however, half or less of an el 
lipse is being bored a cylindrical tool or 
wheel may be used as shown in Fig. 10 
and kept to the correct diameter 
sharp cornered by dressing off the for- 
ward end. 


and 
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An English Universal Gear Cutting Machine 


A 54-inch Machine That Cuts Spurs and Spirals with a Hob or 
Circular Cutter and Worm Wheels with a Taper Hob or Fly Cutter* 





BY 


Messrs. John Holroyd & Co., Ltd., of 
Milnrow, exhibits two gear-hobbing ma- 
chines this year at its stand in the Ma- 
chinery Hall at Shepherd’s Bush. I am 
enabled through the courtesy of the firm 
to reproduce illustrations from the draw 
the This is 


termed a “IT 


ings of larger machine 


Jniversal,” because, although 


}OSEPH 


[The machine is shown by the half-tone, 
Fig. 1, and by the general views, Figs. 2 
to 6, inclusive In the half-tone the view 
of the machine is taken on what is termed 
the front side, because that is the sid 
which the operator stands distincti 
that will be convenient to remember Thy 
large disk which is s iou f 








primarily designed for cutting spur gears 
by a process of hobbing, it is also 
apable of cutting spurs and_= spirals 
by a single cutter, 
by taper hobs 
apacity of the 
liameter of 
namely, 4 feet 6 inches. It take up 
to 8 inches depth of face hob, 


t will cut up to 3 diametra! pitch, or em 


whe Is 
fly-cutters rhe 
that of the 


will cut, 


and worm 
and 
machine is 
wheel which it 
will 
Using a 
ploying a single cutter, up to 1% diame 
tral pitch, and will take cutters up to 
nches in diameter. The weight is about 
> tons, and the floor space occupied is 8 
feet by 11 feet 9 inches 


*Condensed from Enginecring, of London 


(;ENERAI 


Before w 


rki 


ng through the 


HORNER 


DESCRIPTION 


details it is 


general idea of the way in 
hine operates The ele- 
to 0, are: the bed A, on 
ge table B may be adjusted, 





nward to s such work 


it—spur, worm wheel, 





ITTY) (1 LLU en tt aE eREREREreseres® 


iF 
7 


; 
Li! 
> 





N ENGLISH UNIVERS GEAR-CUTTING M4 

en ¢ the mr sae It e int il 
wheel which drives the cutter spindle. | 
Fig. 3, it is on the back of the machine; it 
an be changed thus to opposite sides t 
suit the driving when cutting right- o1 
left-handed spirals. 

Fig. 2 is an elevation of the machin 
taken on the front sid rresponding 
therefore with that in the photograph, Fig 


a plan 
elevation of the 


elevation of the gear and shaft 


1. Fig. 3 is 
machine 
arrange 
upright and hinder portion 
elevation 


ments of the 
of the bed, and 
The subsequent detailed views wil] be re 


Fig. 5 a rear 


ferred TO as We proceed 


Hi t 

ral; the 
slides and m 
operation of 
tl mass oO! 
the weight S¢ 
from chains 


takes place fr 


to the f 


two sets of 


uci 


+} 





which carries the 
of the mechanism for the 


spindle D, and 


which is counterbalanced by 


el 


r 


in Figs. 2 and 5 suspended 
lhe drive to the spindle 
1 the countershaft E, Fig 
stepped pulley F, Figs. 2 and 
the machine There are 


; 


14-inch fast 


on the counter 


revolutions 


respectively, 


and loose pulleys 
haft, making 240 and 310 
doubling the 


speeds obtained by the cone pulleys There 
are thus eight speed changes ranging from 


14 to 82 revolutions per minute. 


movements 


Te 


All the 


derived from the stepped 
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732 
pulley / [hey include, besides the rota the bed and carries a bevel wheel & on the gear box O, Figs. 2, 3, 5 and 7. As 
tion of the cutter spindle, the turning of the farther side [his drives another indicated in Fig. 2 there are two sets of 
the work table B. the vertical feed of the bevel /, Fig. 3, whence the feeds are trans- spur gears inclosed in the box, which give 


itter-head slide. the transverse feed of mitted with six changes to the cutter three changes, and two wheels m which 


the cutter-spindle head, the pitching, and head, with automatic knock-out arrange- may be transposed on their shafts out- 


side, to double the range. There is a 


the synchronizing of the rates of revolu- ments 

tion, which are effected by two distinct lever n by which the three pairs of gears 
ets of change gears set up in the trains FEEDING MECHANISM in the box are changed. The six changes 
f operating gears Provision is made [he six changes are »btained through provided are, for the down feed of the 
for setting the cutter head to any angle, 


nd for knocking out the down feed whet 

the cutter has traveled down the deptl 

face of a gear There is also extra pro 
ee 

vision for pitching when employing sing 

utters, including a quick returt 


tter slide 


DrivING MECHANISM 








Neglecting constructional details tor 

present, | propose to trace out the s 
™~ 

ence of the actuating mechanisms fro 
the four-stepped pulley /. The shaft G o 
which this pulley is keyed, enters the r 
versing gear box //, Figs. 2, 3, 5 and 7 FI / es 
enlarged in Figs. 8 and g. The lever a Riad” ~B 
outside the box actuates a sliding clutel 4 r > S 
between the bevel gears, clearly detailed 
in Figs. 8 and 9, throwing either one int _ A 
iction, and neither when locked in it 
middle position lhe bevel-wheel whic! 
is engaged with both, and driven by 
either in opposite directions, revolves th 3. PLAN VIEW OF ENGLISH GEAR CUTTER 
shaft J in Fig. 7 in either direction, | 
this rotates through miter gears the ve 
tical splined shaft AK (Fig. 7). This shaft 


goes through the upright and drives the 


cutter spindle D, Figs. 3 and 4, throug! 





bevel gears and spurs 


The shaft J passing through the bed 


(Fig. 7) is also the first element in the 


feeding arrangement. In Fig. 7 it is see 
driving a horizontal shaft through a pat 
Worm Segme 


of bevel gears; this shaft is driven throug] 
. clutch meshing with the boss of the 
bevel gear on the shaft, being inoperative 


ntil clutched to the bevel gear. Dividing 
change wheels (compare with Fig. 3) are 
geared up between this shaft and a shaft 


\ ? 


V, to which a swing plate is fitted. Oh 












































the shaft \ a worm f engages with a \ | 
° y 7 A 
worm wheel g on the shaft /, Figs. 3 and \ 
~ “ “s } A ‘ 
Shaft A drives shaft through spur Q) = \ | 
reversing gear operated by handle HH 
ind clutel The shaft / passes throug! aw a 
~ 6 Dia. - nj 
° Dia. = 1 
252s ] i 
B 
| 4 
‘\ — r 2) : i 
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FRONT FLEVATION 1F ENGLISH GEAR CUTTER 
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cutter head per revolution of table for 


hobbing spurs, 1/26 to 1/198 inch, or for 
cutting spurs, and spirals, using single cut 
ters 1/17 to 1/132 inch per revolution of 


spindle; and for the cross-feed of the 
cutter head per revolution of table for 
cutting worm wheels 1/17 to 1/132 inch 

transmitted to a 


l hese change S are 


worm wheel /? through three spurs, Figs 


2 and 3, the worm dropping to disengage 
the feed when tripped. The shaft 0, which 
carries the worm wheel 7, passes throug! 
the bed and carries a gear on th 
side [his drives a wheel on a_ shaft 
from 


of the 


which the vertical and cross-feeds 
effected li 


Chis operates 


cutter-head slide ar 
Fig. 6, a lever O is seen 

the feeds just named by putting clutches 
into bevel gears Rotation is thus im 
parted to the bevel gears, one 
the vertical feed to the slide of the cutter 
head, the second the 
cutter head I he 


indicated in Fig. 3 The first through its 


imparting 


cross feed to the 


positions of these art 


shafts drives through spur gears a vertical 
screw, which works in a nut on back of 
the cutter-head slide, so imparting the ver 
tical feed to the slid \ splined rod im 


rts the transverse feed t« the cutter, 





FACT \ND REAR ELEVATIONS 


slide through a train of gears which ter 
minates in the miter wheel on t 
feed screw Tracing out the gears it is 


seen that a miter, 


splined te the feed 
shaft. drives its fellow miter, which has a 
spur wheel solidly with it \ train of 
l 


spur gears transmits the motion to the 


miter, which gears with the last miter 


These 
the swiveling of the cutter 
slide 


entral axis, to permit of setting the cut 


spurs are necessary to permit of 


head on the 


face of the saddle or around the 


ter to any angle 


Returning now to the drop-out worm 


which drives the worm wheel P, Fig. 2, 
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this knock-out is set when perpendicular 


cutting is being done as_ distinguished 


from worm-wheel hobbing, in which the 
feed takes place horizontally \ spring 
rod behind the slide carries stop, ad 
justed to suit the depth of work, and 
which, being struck by bracket on the 
descending slide, moves the levers, whicl 
ire connected to the hinged drop-out 
worm box so detaching the hooked 
lever above the box ind t ti ly 
topping the cutter feed 


W oRK-TABLI 


DrIVING MECHANISM 


\Ve now consider the drive to the work 


table [he problem is to correlate tl 
rate of revolution of the table (and th 


blank which it carries), 
which cuts the teetl [hese rates must 
b such that the blank and hob shall ha 

lative rates as a worn 


exactly the same ri 


nd its wheel would hav: or spurs and 
worm wheel the dividing change gears 
the end of the shafts VM nd \N are em 
ployed ; but when cutting worm wheels, 
supplementary set is used in conjunctior 
with a box of differential gears Phe 
motion which takes place through the dit 
ferertial gear i rranged that t 





feed traverse ot the worm hob tangen 


tially to the work imparts an extra rotary 
motion to the table which keeps the teet] 
of the hob in their correct place on the 
blank 

The gear box I ig. 6, contains 
be vel vea}&’s, whi 
Dhese 


mesh with bevel wheels, one of which is 


rotates freely within it on pins 
entering the box « 


keyed on the shaft A 
other on the shaft 


! 
the one side, and the 
XxX which leaves the box on the opposite 
side to drive the work table. The whol 
system rotates when worm wheels are be 


ing hobbed, and spirals are being cut witl 


Lhe dittere ‘ between the rates > | 
vo tol ; } c itt \ ] \ Ss ob 
ed t| ‘ nee years la 
\s read ted. single ¢« ters can b 
sed in the machin but to permit of this 
ie extra mechanism has to be included 
order to the pitchn mtermit 
t nad te ( vithdrawal of the 
tte 
Phe condition ire not required when 
bbinge is being done. because the move 
nent ot the itte? ~ continuous tron 
4 \ 
4 | 
F \{ 
. ty 
s | 
‘ ' 
4 ik 
4 — yy 
Fd 4 
A 4 
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EAR-SIDE ELEVATION OI 


the depth has 


ven traversed the wheel is finished 


shaft AJ is w lrawn; this stops the 

ft VW fi ‘ ing On the shaft WV 
here 1 disk, which has one notch in 
the rim, into which a plunger is fitted 
he d | hange wheels connecting VU 
nd . t so that one revolution on 
ift VW gives the required part of a 
volution to the table \fter one tooth 
th s been cut the plunger ts 
vithdraw1 nd the haft M_ turned 


g ne re ition until the plunger 
f to the notch This dividing 
by hand he handle at AA, Figs 
nd 7, is used for this purpos« Its 
ift passes through the bed, and actuates 
vel gear the drive year seen at 


Fig. 6, being brought thus into direct 
VV for dividing 
continuous feed motion is imparted to 


through two pulleys gg 


(QUICK-RETURN MECHANISM 


e mechanism for imparting the quick 
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follows \ rod hh. Fig. 2. circular base immersed in oil, on which rim, and a worm in the cutter slide en- 
jj is connected it is rotated by a worm gear, and this ables the cutter head to be set to any 


with an adjustable stop 
by a bell-crank lever (compare with Fig. worm by the gears from the shaft X, angle for cutting spur, spiral, or worm 


4) to a bar kk, seen in that and other Fig. 3, already mentioned. The worm is gears. 
dcuble-threaded. The wheel has 120 teeth The cutter spindle is 3 inches in diam- 
eter, is carried in adjustable bearings of 


return 1S as 


figures passing across the top of the up 
right, and connected to a lever and clutch. of %-inch pitch. It is a ring, fitting in 


This clutch puts a pair of bevel gears into an annular shoulder beneath the table, to bronze, the one to the left being a part 





motion At the end of the bevel-pinion which it is attached with filister-headed of the head, and that at the right being 
shaft a pulley C C, Fig. 5, receives motion screws. The table can be moved along adjustable along the slide, on which it is 
from the pulley DD on the countershaft, the bed when making adjustment by clamped by T-headed bolts. The nose of 
Fig. 2. This is always running when’ means of the screw pp, Fig. 3. A tapered the cutter spindle is bored to a No. 5 
single cutting is heing done, and when the _ steel spindle maintains the table centrally Morse taper, and is slotted across to driv< 
a 
™ Lon 


ra I: | terse | = 
= | OO) | | = 


oO = Ais | dc? | = a 
— fee _ >. ae 
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DETAILS OF DRIVE AND GEAR BON 
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Ss cuit % el A 


' . W hee , Cut Sern Wi ; ting W Ww Wheels « 

" u d thing " H ri t none H + fager 0 Aa 

H \ 
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( x 1 FIG. 12 FIG. 13 FIC, 14 FIG, 15 FIG, 1¢ 
DIAGRAMS ILLUSTRATING THE SETTING OF WORK AND CUTTING TOOL IN THE ENGLISH UNIVERSAL GEAK CUTTER 
depth of cut is reached the effect of the on its base, and the spindle runs in a bush the keys on the arbors The driving 
striking over of the bar kk is to throw which has provision, by means of two wheels afford a purchase of 5 to 1, so 
in the clutch and render the belt drive lock nuts, for taking up wear. A trough that heavy cutting can be done. A bear- 
operative to effec th quick return of the surrounds the table, which catches the ing supports the tail of the cutter arbor; 
cutter slide ‘ lubricant, which is drained through chan- it is clamped in position with T-headed 
nels to the tank cast inside the bed. bolts 
DeTAILS eF CONSTRUCTION The wheel blank is carried on brackets, 

We may now point out some of the scen in Fig. 1, and by the mandrel seen ILLUSTRATIVE DIAGRAMS 
principal detailssagf construction of the standing above the brackets, and which fits The series of diagrams, Figs. 10 to 10, 
machine \ into the central spindle. inclusive, illustrate the relations of hobs 

The table B, Figs. 2 and 3, is shown, The cutter head and slide call for re- and cutters in the operations which the 
with its method wf -driving and fitting. mark. The slide is gibbed to the upright machine is capable of doing 
The table base Megs the bed by square with square edges. It carries a 186- I represents the cutting of a spur gear 


shears. The table proper runs on a large toothed spiral wheel of 1-inch pitch on its with a spiral hob. The axis of the latter 
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is set at the angle which corresponds with 
the angle of the spiral. In // a single 
In JI] a spiral 
As the hob 
is fed vertically, it is obvious that the 


cutter is being employed 
gear is being cut with a hob 


amount of feed must be greater than that 
required for the spur in / by the amount 
of difference in the length of the spur 
tooth and that of the spiral tooth, as pre- 
viously stated. JV shows a spiral wheel 


being cut by a single cutter; the cutter 
@ S 
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The full 
lines represent the position of the hob at 


worm will subsequently occupy 


the commencement of cutting, the dotted 
lines that at the completion of the same 
VI represents the same hob set to cut a 
wheel in which the axis of the worm is 


rT 


inclined to the axis of the wheel; V/] 
shows the cutting of a worm wheel with 
a single-pointed tool held in a mandrel 


Here the centers are fixed, and the feed 


of the cutter takes place tangentially. The 





ad is angled the same as the teet!] 
ble has a rotary movement governed by 
e differential to allow for the angle of the 
eth. V shows the cutting of worm wheels 
ith a taper hob, the advantages of which 
that more accurate teeth can be pr 
ed than by using a parallel hob. The 
b is formed like a taper tap, and for 
e same reason. It is shown set at the 


me centers with the wheel which the 





AW AT WORK 


arrows on the wheel diagrams represent 
the direction of rotation for right- and 


left-handed worms, 


[he smokeless fuel of a London inven 
tor 1s produced by mixing two parts by 
weight of bituminous coal with one of 
peat, and heating in a retort to &s50 de- 
grees Fahrenheit It has high calorific 


value, ignites readily, and is economical 


™N 
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Some Big Friction Saws 


By EtrHan VIALL 


The idea of using a rapidly revolving 
disk of metal to cut iron by producing so 
much friction at the point of contact, that 
the iron is literally melted away, is not 
new by any means, but so many unsatis- 
factory machines have been built and 





thrown away, that it is a pleasure to find 
one that really does what is expected of it. 

One great mistake that has been made 

the application of this type of machine, 
has been that attempts have been made to 
cut metal that was entirely too thick to 
heat rapidly Another trouble has been 
the tendency of the saw carriage to lift 
on a cut 


In a series of experiments at the im- 
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first mistake was 
andy th tir® tendency overcome 
In the R¥rson saw, the saw itself is 


4 e 
placed ‘yeryhigh in reference to the 


‘lamp on the upper members of the base 


} 


Fig. 1 is a side view of this saw, t 


structural base of 
channels with riveted tie plates. 


of this base, the saw carriage, which car 


Ryerson & Son, 


avoided, 


work 
and the carrtage is prevented from lifting 
off its ways by forged-steel brackets that 
he machine and away 
which, consists of four 
On top 
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lig. 2 shows the machine with disk 
guard thrown up and spindle nut off. Fig 
1 is a closer view of a disk. Fig. 3 
shows the disk just entering a 10-inch 
l-beam and gives a little idea of the 
tream of sparks that come from it. 

(he entire mechanism is_ controlled 
from a position well to one side of the 


from possible danger. 
controlled 
cylinder op 


he carriage movement 1s 


S-inch 
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Three Interesting German Machine 
Tools 


Ludwig Loewe & Co., of Berlin, build 
three interesting machine tools, or tw 
machine tools an attachment, for 
which there are no close parallels in the 
product of American machine-tool build 
These three tools are a circular or 


and 





ers. 
round milling machine, a backing-off lath« 
automatic indexing attachment for 
machine. We _ will 


and an 
a universal milling 
briefly describe them 


[He CrrcuLAR MILLING MACHINE 


half-tone illustration Fig. 1 
is an interesting view of this machine. It 
is designed to mill cylindrical work or 


Our 


first 


work having cylindrical finished surfaces 

















It is, therefore, adapted for pulleys, wheels 
ind gears of all kinds; coupling flanges, 
clutch hubs, eccentrics, eccentric straps 
nd the like 
lhe bed of the machine consists of 
solid box-section L-shaped casting, heavily 
ribbed to obtain a maximum of stiffnes: 
for the amount of metal used. On one 
end the headstock is rigidly attached, 
while on the other is a heavy dovetailed 
slide for the work-head. Openings in the 
base are arranged for storing the chang 
eears, wrenches, arbors and the like. The 
itter spindle is hardened, ground on thx 
ournals and runs in_ phosphor-bronz« 
hearings The drive is through a three 
step cone with back gears \ notal 
feature of the machine is the great c 
the motor and main bearings, slides f hnetontenete ime | Tota Percent | 
and forth in V-shaped grooves Skete Dimensions he ee amet eee 7 — ‘ — 
14 the Metasie 1 Circular for eve row t 
lhe siding carriage being held in pos! Part — k B Minu ul Rat tothe Circular | 
, 7 D | 
ton by the rorged-stee|l brackets, : 1 M . | 
1 " ‘ . Row Zz i 
mentioned, does away with the heavy e = es  Finishin > | 38 Min. 90 Min 8s | 
] 1 ron bin \ aaa i | 
weight d ther saws, to hold t} te : | 
Belt — 3 bE “ / Min. 1 Min t 
Pulle ro ) " 
'wo Of these saws are in constant ¥ Ma : ) 
thi lant. and ; ; yam 49 | 9) Min. 250 Min 
this plant, and a third is just being ¢ Stee rr wit 
pleted. Each machine is 22 feet long, Fr u Ca Fini ’ 
: , , . “ Con: 93 t - 32 0 0 Min 
rec wide and weighs ipproximat ‘ r 2 ) Finlebhe \ 
"7 ] Kou 
100 po nad ] Ca ; 
\i b J , 
rl ‘ee , ‘ . . hee rou 9 I ry \ Mi . 
le friction disks are 52 inches in diam = 
: 7 " 
, made from flange steel and run at : —_ (! (ios Min.! 170 Mit 
: : ea ro S I \y . 
100 revolutions per minute, the power be } (Chuc } 
] t o Rouzt 
supplied by a 100 horsepower motor = {Fis . " Min. 100 Miz 
- eur rou v4 ~f \ 
a 3-ply, 16-inch belt Lhe d } (tee 
: ; ae = = 
nicked on the edges with a fish-tail 7 : e pie “om t 1 Mina. 80 Min | 
: : ‘ udp il t on sin, \ 
hisel, simply to increase friction \ 
! Ball hace ( ho } 
machine will cut thro igh a [0-11 | i > Min. 140 Min 
l ‘ oove Stet ) 
in I8 onds F - 
centr ; 
Running lheht, the machine Stray ™e ‘ Y site, 3209 Btn. - 
ut 5 horsepower, and only in cutting Cas ~ ) 
— I eutr _ 1 - 40 Mi 150 Min. 69 
heaviest sections is the full power rou ) i j 
Owing to the position of the Clute! Cas ' 
— f - - Min ”) Min 6y 
‘lade enters the section at _ — Tenn s ) 
gradual angle and with very little shock Clutch Mia i” (Fi ' t Min.) 1 Mit 
- . e ‘ » a . - a 4. 
When cutting, the blaze of fire is blinding, a = te ‘ ? 
parks being thrown for Io or 15 feet \ SURE ~areeved r by Cast stag (Fi * 55 Mind 105 Mis t 
' ’ ] Pulley . [ron 2 b» Ti ) - ; - : 
ream of water plays on the blade dur ten = j 
ees . te 14 | 
ng the cut and the blades are changed ai Change by ‘ Cast ; fe 7 so Min. Min is 
‘ ; : Gear Iron * 5 
tter about every five hours of continuous —_—_—___—_— 4 a | - (cb : J | net 
itt : > > r > - - = rc “TT —_ ; 
ting. FIG. 2. COMPAKISON OF TIME FOR MACHINING ON CIRCULAR MILLING MACHINE ANDLATHE 
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tric drive in which case the cone pulley is 


removed lhe motor is 


placed on a 
bracket ver the headstock and _ the 
spindle is driven by means of a chain and 
sprocket 

\ tal lk iss ied by Loe we & 


Ludwig 








which has been used 11 refully guardi 
all of the gearing his, however, is, 0 
course, common to machine tools of Ger 
man design and is required by Germa1 
laws for the safet f workmen Th 
spindle is hollow dis provided wit] 
lrawing-in screw 


On the top of 


machine is a sl 


dovetailed slide « irrying a to l block al 
ranged I recelv< small tools, boring bars 


This detail is plainly shown 


and the Ike 
in the illustration. On the back of the 
machine is a slide carrying an adjustabl 
(for length) outboard bearing for the end 


f the cutter spindle when used for heay 


xternal milling. If the machine is us 
internal milling, this bearing 
d 
€ work « ying is Is mount 
vo dovetailed slides at right angles t 
h other to give the necessary mobili 
quickly anl accurately setting th 


] 


work. - The spindle carrying the face plat 


r chuck is made of steel, hardened and 

irnals. It runs in phos 
] Stops are pi 
ided for the motion of the work-carryi 


ide so that it can always be bro 


ieces of work 
\n automatic feed is provided 


lled through system of change gears 


nd friction disks, shown at tl 


plainly 
ft-hand end of the machine This feed 


under the control of an automatic re 


ise so that when the rotation of a piec: 


work is completed, the stopping of the 
irk and of the cutter are simultaneous ; 
s there is no possibility of a piece of 
irk being turned out of round by a ro 
tion of the cutter in one spot for a cet 
in period after the work has stopped ro 
ting. The range of speed is from about 
10 of an inch to 36/10 inches per min 


The machine is also built for an elec 


Co., showing the performance of this ma 
hine as compared with the lathe is of 
uch interest that we produce it in part 
in Fig. 2 [he last column, showing the 
gain in per cent. for the circular milling 
his ver the lathe, contains several 
iti vhich to say the least re 
triking 
\ | KING-OFF LATHI 
ig. 2 vs t cking-off lathe. It is 
dap lathe work and screw 
r vell fo cking-off he 
Ist 1 1] 1s o! teel, hard ned 
1 ] nd runni 
| drive at 
Wit { 1 collar 
ed ft ing ke the 
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INDEXING ATTACHMENT 








738 


back 
simple design as 
of the lathe is a 


steps and is provided with gears 
The tailstock is of a 
shown. At the hack 
shaft through 
which can be 
of the lathe 


a cam acting through 


change 
seen at the left-hand 
Upon this shaft is mounted 


cam driven gears 


end 


a patented mechan 
ism, which unfortunately, we are unable 


to describe in detail. Stops are provided 


for all of the various motions which enter 








i] 5 BELTING SCHEME OF AUTOMATI 


DEXING ATTACH MEN 
into its use for plain lat work, screw 
\t the rear 1s 


a taper attachment which can 


cutting or for backing-off 


provided 
used for turning or backing-off tapers up 
to a maximum length of about 20 inches 
he various auxiliary parts, change gears, 
wrenches, etc., which form the equipment 
of the machine, are shown in the illustra 
tion. 


AUTOMATIC INDEXING ATTACHMENT 


strong modern tendency 


[here is a 
toward automatic machinery and tools and 
following that tendency, an automatic in 
dexing apparatus has been developed t 

e with an index head on universal mill 
ing machines. The attachment in place ts 
shown by the half-tone Fig. 4 and its sp 
method of beltin 


cial countershaft and 


by the line engraving Fig. 5 The ap 


paratus consists of a box-shaped casting 


mtaining — the portion of the 


mechanism and located upon the left-hand 


major 


end of the milling-machine table At the 
ear is a flanged belt pulley driven from 
overhead. At the left- 
hand end is a system of gearing connected 
screw of the milling 


the countershaft 


1 


vith the cross-feed 
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table. On the right-hand end is a sys 
tem of gearing connecting with the shaft 
The spindle of the in 


used either in a vertical, 


of the index head 
dex head can b 

horizontal or intermediate position. 
[he countershaft consists of an idle pulley 


a uniform 


any 


and idle roll arranged to keep 
tension upon the belt. It is driven from 
a pulley upon the milling-machine-counter- 
shaft. The speed of this belt pulley on the 
countershaft is 600 


minute 


from 400 to revolu- 


tions per depending upon the 
working conditions 

Stops are provided on the front of the 
for con- 
[he re- 


to 8 with 


milling-machine table as shown 
trolling the motions of the table 
in about a ratio of I 
The mechanism can be 
the cutting motion may 
toward the 


verse 15 
the cutting speed. 
reversed so that 
be either toward the right or 


left. By this means it is possible to use 
either right-handed or left-handed milling 
cutters As the apparatus is designed to 
e used upon some of the standard makes 


f milling machines made by Ludwig 


Loewe & C 
vided, the reg 


no change gears are pro 


tlar change gears furnished 
| 


November 19, 1908 


Notes on Centrifugal Pump Design 


By JoHn B. Sperry 
This article is simply a collection of 
notes on practice that has proven detri- 
mental in the design of centrifugal pumps 
for the best efficiency of the machine. It 
is, therefore, rather disconnected. The 
examples illustrated, foolish as some of 
them seem, are from actual machines that 
have under my observation. The 
reader should bear in mind that whatever 
the design of the centrifugal pump the 
dynamic principle on whicii it acts is im 


come 


perting energy to the water, or the liquid 
being pumped, by giving it a high velocity 
The water enters the pump atalow velocity, 
where it is put in motion and then brought 
to rest, or nearly so. It is seen then that 
the problem for the designer is simply to 
put water in motion and bring it to rest 
again with the least possible loss by fric- 
water on metal and 


tion in bearings, of 


of water on water. Quite simple on 


paper, but not in practice! 


with the milling machine being sufficient ImMporTANT Hyprautic FEATURES 
for hoth the indexing mechanism and the The great fault with many designers is 
(3) Cd) 
' y 
aa = 
i | me 
| | Ht \t 
van \\ 1A | 
— em + 
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)ETAILS OF CENTRIFUGAL PUMP DESIGN 
teeding mechanism The apparatus is_ that they pay too much attention to the 
made in two sizes for various kinds of construction side and not enough to the 
milling machines. It can be very easily hydraulic features of the case. Figs, 1 


} 


1d pted 


} } 


to any milling machine made by 
other firms. It is only necessary that the 
machire be so arranged that the automatic 
indexing apparatus can be placed on the 
left-hand end of the table 
adapted for the special countershaft which 


and thus be 


drives it 


and 2 illustrate some examples of this 


class of designing The object was to 
simplity the pattern work, and the result 
Take Fig 


It is a side-suction pump 


is pumps with low efficiency. 
1 for instance 
ot the split -shell type, and so designed as 


to do away with core work. In doing this 








of 


ps 

t 
he 
of 
at 


1p 
as 


is 
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the designer violated one of the funda- 
mental laws of hydraulics; i.e., all sudden 
changes in velocity cause loss in energy. 
The dotted line indicates the approximate 
course of the water through the pump 
with the losses shown, a, b and c. An- 
other loss is caused by the packing e, 
which is liable to project into the water 
passage. At d is shown the spiral course 
of the water in the volute. 

In Fig. 2 the designer thought it would 
be better to have a bearing on either side 
of the runner, and so placed it that he vio- 
lated another fundamental lzw in hydrau- 
lics, besides the one mentioned in connec 
tion with Fig. 1; 1.e., all sudden changes 
in the direction of flow cause eddying and, 
consequently, loss in energy. This is 
shown by the dotted line at a, b and 
while d and ¢ represent the same losses as 
they did in Fig. 1. 

In the pump, shown in Fig. 3, the water 
passage is so designed as to give the 
liquid an easy flow, and it receives and 
discharges the water pumped without jar 
rr shock, as no sudden change in the di- 
rection encounters the fluid when passing 
through. The volute is of the solid type, 
nd prevents the loss caused in split shells 

the packing. 

Whenever it is possible the runner 
should be pressed and keyed onto the 
shaft, but sometimes it is mecessary to 
screw it on so that it may be readily re- 
noved. 
while Fig. 5 shows the right way. The 
trouble with Fig. 4 is the difficulty in cut 
ting a perfect thread so that the runner, 
In Fig. 


Fig. 4 illustrates the wrong way, 


when screwed on, will run true. 
this is corrected by counterboring the 
inner so that it fits the shouldered part 
f the shaft at a with a fairly good fit. 
his counterbore should be about one- 
hird the width of the runner hub to in- 
ire true running. True running is 
necessary, because centrifugal pumps, as 
rule, run at a comparatively high speed, 
and unbalanced masses cause vibrations 
that are often injurious to the machine. 


WaATER-SEALED STUFFING Boxes 
The underwriters’ specifications for cen- 
rifugal pumps call for water-sealed stuff- 
g boxes on the suction side of the pump 
prevent air from coming in and cutting 
wn the capacity and efficiency. Fig. 6 
ws a style of water seal that is very 
ficient as it increases the internal fric- 
n of the machine by adding another 
fing box. 
Fig. 7 shows the principle of water 
ling the stuffing box on a centrifugal 
mp, which represents the best practice 
today. At b an annular space is cast 
machined, according to the judgment 
the designer. This is connected with 
th. discharge of the pump by a %-, %-, or 
nch pipe connection, depending on the 
sic of the pump. This method provides 
a circulation of water under pressure and 
this prevents the possible inflow of air. 
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MACHINED SURFACES NECESSARY 
A great many pumps have been, and 
some are still, put together with an un- 
machined runner between two halves like- 
wise innocent of machine work. It is 
useless to expect high efficiency from a 
pump so constructed Most pumps of 
this type have open runners and, due to 
the large clearance necessary, the chief 
loss is caused by churning the slippage 
past the vanes. Where inclosed runners 


Size of Size of 
Discharge A Discharge A 
Inches Ir Ir : I 

l 5 
l t 
> ~ 
3 l l 
3 12 and 1 l 
4 18 “iA i 24 1 


DIMENSION A FOR VARIOUS ‘SIZES 


are used these faces should be turned 


true, as should also the exterior surface 
of the runner, because when the water is 
in motion, and acting practically as a 
solid, aside from the loss due to friction 
there is danger of springing the impeller 


at each revolution, to the extent of any 


nequalities m pump ver ft es 


When a pump is t 
to an engine or motor, 


be direct connected 
never use coup 
lings that have not been machined all 
over, no matter whether they are the 
flange, clutch, or flexible type. This is 
necessary because the high speed at which 
this type of pump runs causes vibrations 
of the rotating parts when they are out 


a ae 
dl ———— = 
IG. 10 
—< 
FIG. 8 
b — —— 
1A 
EE — 1 
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ZA, ; o . ‘ / 
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DETAILS OF CENTRIF! PUMP DESIGN 
of balance. Too much stress cannot be 
laid on this, for it is not a rare occur- 
rence for one poor coupling to be the 
cause of the failure of a pump to come up 
to the duty required by contract 
Provision should be made for the 
escape of the air from the volute when 
priming. A good many put a pet cock on 
the highest point of the pump shell. 
When the discharge pipe is vertical, and 
this is the most common case, the best 
way is to core a passage from the top of 
the air pocket to the discharge mouth of 
the shell, as shown in Fig. 11. This 


NI 
tn 


makes it automatic. The acompanying 
table gives the dimensions of A for dif- 
ferent size pumps 

For balancing the weight of the shaft- 
ing on vertical pumps some manufacturers 
use water steps, or some form of hy 
draulic balancing devic« [There is so 
much to be said on this subject that 
will omit them in this article. Other 
manufacturers use a ball bearing for 
thrust support. For deep lifts the wet; 
of the shafting is heavy, the speed hig! 
and because of the high speed, the pump 
and supporting frame work are set 1 
vibration. Under conditions of this kind 
ball bearings with grooved’ races ha 
been found from experience to heat bad! 
due to the rocking of the ball from first 
one side of the race to the other, as is shown 
in Fig. 8 
extremes to better illustrate the point 
Thus it is seen that one of the chief re 


Here, of course, it is shown 1 


quirements of a ball-thrust bearing for 
centrifugal pump work is the ability to 
llow considerable side motion without 
ramping the balls. Figs. 9 a1 
designs that have been us« 
with good success The bearing illus 
trated in Fig QO col 


1 and b, between which the balls revolvy 


sists of two flat plates 


[he balls are held in place by a re 
tainer c. This also goes by other names 
such as, float, separator, etc., and should 
be made of tool steel and hardened the 
same as the plates. It should not. unless 
for slow speeds and high loads, be made 
of brass, the centrifugal force of the 
balls, combined with their spinning and 
chucking, squeezes the soft brass out of 
shape, similar to the action of a rotary 
riveter lhe brass sleeve d is simply a 
retainer c¢ The three- 
point ball-thrust bearing shown in Fig 
10 was successful in this class of work 


rt he 
p for the 


because, no matter whether the top or 
bottom plates were in line the balls al 
ways had rolling contact conditions, so 
long the plates were kept parallel to 
each other. The flat plate should be on 
the hottom, for then all the balls have the 


locity and no spinning of the balls 
occurs. It is a good plan to use a collar 
with a cone-shaped seat, and shape the 
plate of the bearing to receive it. This 
centers the top race and allows it to be 
loose, so that it can be slipped over the 
ut having to drive it on. It is 
common practice to ise 0.90 per cent 
for ball races and plates, but 
rk the best tool steel is 
any 1 The races should be 
formed, then hardened, ground to size and 


for this heavv wi 


not anv too good 


finished as smooth as possible in the race 
and on the face of the plate 

Above all things the designer should 
not improve one feature of the pump at 
the expense of the others; he should re- 
member that all sudden changes in ve- 
locity and direction of the flow of water 
cause a waste of energy. Also remember 
that good results cannot be had from a 
pump on which the workmanship is poor 
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Present Practice in Drafting-room Conventions 


Summary of Answers to Questions on Methods of Making Practical 
Working Drawings—lInvestigated under Authority of Armour Institute 





B Y 


accompanied by a list 
of 35 relating to drafting- 
room practice was submitted to 200 lead- 
ing firms in the United States, embracing 
nearly all kinds of engineering practice. 
[he returns have been exceedingly grati- 


J 


A circular letter 


questions 


fying, and especially so has been the spirit 
with which the questions have been re- 


ceived and answered. Many requests 
have been received from chief draftsmen 
for a copy of the returns. The questions 
submitted and the answers received are 


given somewhat in detail below: 
QUESTION I 
Do you place complete information for 


the shop on the pencil drawing, such as 
all dimensions, notes, title, bill of material, 


scale, etc 

Complete information is placed on 
drawing before tracing, 57; complete in 
formation is placed on tracing only, 42; 
principal dimensions and title only on 
pencil drawing, 2; draw directly on bond 


did not answer this question, 


paper, 10; 
10; sometimes, 7. 

Reasons given for making the pencil 
drawing complete: To arrange notes. To 
save time. The tracing is not usually 


made by the draftsman who makes the 


pencil drawing. 


QUESTION 2 


Do you ever ink the pencil drawing? 

Never ink the pencil drawing, 91; gen- 
erally ink the pencil drawing, 7; some 
times ink the pencil drawing, 8; some- 
times ink the pencil drawing and shellac 
it for shop use, 1; use bond paper, 10; 
make pencil drawings on dull side of trac- 


ink center lines of assembly 
ink 


drawings in red, 2. 


inz cloth, 2; 


drawings, center lines of pencil 


QUESTION 3 


Do you trace on cloth and blueprint? 

Always trace on cloth and blueprint, 
102; blueprint from bond paper, 10; blue- 
print from bond paper occasionally, 1; 
sometimes ike “Vandyke” prints for 
shop use, sometimes use paper draw- 
ings in shop for jigs and fixtures, I 

(QUESTION { 

De se blueprints entirely in the 
«} op 

Use blueprints altogether in shop, 105; 
sometimes use pencil drawings or sketch, 
2 sometimes use sketches made with 


copying ink, I; sometimes use prints from 


“Vandyke.” 
cardboard 


whiteprints mounted 


us¢ 


ind varnished, 1: use blue- 


on 


Ds 


cardboard, 


O H N 


prints mounted on I; use 


sketches for rush work, I. 


QUESTION 5 


When tracing, do you use uniform wide 
ebject lines? Ever use shade lines? 

Use uniform, thick, object lines, never 
use shade lines, 100; sometimes use shade 
lines, 21; use shade lines on small details, 
5; always use shade lines, 14; experts in 
the use of shade lines may do so to make 
drawings clear, 1; shade rounded parts, 1. 

QUESTION 6 

What kind of a center line do you use? 
Long dash, very narrow and dot, 42; 
dash 29; very fine 
continuous line, 19; fine dash 
long dashes, 8; long dash and dot in red, 
3; continuous fine red line, 8; long dash 


long and two dots, 


very line, 


and three dots, 1; long dash and two 
dots, 1 
FIG { 
FIG I Fin. 
Fit Rr re Sy - 
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FINISH WORK CONVENTIONS 


QUESTION 7 
What kind of dimension line do you 
use? 
Continuous fine line, broken only for 
dash line, 32; 


dimension, 52; fine long 


fine long dash line and dot, 13; fine con- 


tinuous red line, 8; fine continuous blue 
line, 4; fine continuous green line, 1; same 
character of line as center line, 2: dotted 


line, 1; long dash and two dots, 2; heavy, 


broken lines, 1 

QueEsTIon 8 
style of lettering you use? 
Vertical? Freehand? All cap- 
itals of uniform hight, or capitals and 


What do 


Sloping ? 


] . > 
tower Case! 


Freehand sloping, 52; freehand vertical, 


15; freehand capitals, gothic, uniform 
hight, 61; freehand capitals and lower 
‘ase, 40; all capitals, initials slightly 
higher, 5; lettering left to option of 
draftsman, 2; mechanical lettering, all 


caps, 3; not particular, the neatest the 
draftsman can make freehand, 4; mechan- 
ical lettering, all capitals, sloping, 2; give 
great latitude in lettering, only insist it 


be bold and neat, 1; Roman capitals and 


RE |] 


D 


lower case, freehand, 2; large letter 
3/16, small, 3/32 and %, 2. 
QUESTION 9 

Are your titles and bills of materia! 


printed or lettered by hand? 

Lettered by hand, 79; standard titl 
printed and filled in by hand, 12; bill of 
material table printed and lettered by 
hand, 12; lettered by hand, contemplate 
having them printed, 1; bill of materi 
typewritten on separate sheet and blu 
printed, 8; titles partly printed and filled 
in by hand, 8; use rubber stamp for 
standard title, fill in by hand, 6; standard 
title, bill of material lithographed 


tracing cloth, 8. 
QUESTION IO 


Do you use a border line on drawing 
Always use border lines on drawing 
97; never use border lines, 13; use border 

lines on foundation plans, to send out, 
border lines detail drawings, 
intend to discontinue the of bord 
lines, 1; border lines used only on design 
drawings, 1; only on drawings to be 
mounted on cardboard, 1; only used for 
trimming blueprint, 2; on assembly draw- 
ings only, 1; width of margins reported 
1 inch, % inch, % inch, % inch, and % 


no on 


use 


inch. 
QUESTION I1 
When hatch-lining sections, do you use 
uniform or symbolic hatch lines? 
Standard symbolic lines, 59; uniform 


hatch lines for all materials, 44; shade 
section part with 4H pencil and note name 
of material, 4; symbolic hatch lines \ 
add name of material, 3; uniform |} 

lines for metal only, 1; uniform on 

tails, symbolic on assembly drawings, 5 
pencil hatch on tracings and note material 
other than 1; uniform hatch 
lines sometimes solid shading, 1; 
sections tinted with w 


cast iron, 
no uml 
form system, 1; 


colors representing the metals, 1. 


QUESTION I2 


Is the pencil drawing preserved? Is 
the tracing stored, or do you make “Var- 
cyke” prints for storing away? 

Store tracings only, 96; pencil drawing? 
also preserved for a time, 30; pencil draw: 
ings for a time, 13; whiteprints made and 
bound for reference, 1; tracings kep 
office for reference, blueprints stored. 9 
“Vandyke” prints stored, 1; use “Van 
dyke” as substitute for tracing, 2; 
rangement drawings preserved, d 
drawings destroyed after job is complete? 
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yencil drawings used for gasket paper, 31; 
riginal pencil drawing inked and stored, 

assembly drawings and layouts, pre 
erved, 4; patent-office drawings 
erved, 1; tried “Vandvke” but 
inserviceable, tearing easily, 1. 


pre 


found it 


QUESTION 13 


Do you use 6H grade of pencil for pen 
il drawings, or what? 

6H, 73; 4H, mostly for figures and let 
52; 5H, 16; 2H to 


53. 


ters, ranging from 


8H, 
(QUESTION 14 
Do you use plain orthographic projec 


for freehand sketches? 


tion Ever use 
perspective or isometrical drawing for 
sketches ? 

Plain orthographic third angle projec 


? nN 


al drawing for sketches, 
ske tche ee}. 


go; 1somet(rk 


459 perspective lor isometrn 


for piping layouts and similar work, 8; 
perspective and isometric for catalog 
rk, 2; isometric sometimes, 6; never 
freehand sketches, 6 
One says, “When we run into other 


than orthographic, men are too timid, and 


not sure of themselves In perspective 


awings when work is cylindrical, work 


n get mixed up on center lines.” 
(QUESTION IS 
What sizes of sheets do u use for 
drawings: 
)X12 inches, 13; 12x18 inches, 16; 18x24 


hes, 20; 24x36 inches, 19 
little 


drawings, 


seems to be uniformity in 


l here 


sizes of shop about 67 


s reporting different combinations. <A 


have no system, but simply make the 
of sheet to suit the object to be 


vn 
Vil 


QJUESTION If 

’o you use red ink on tracings? 

Never use red ink on tracings, 57; r 
tly discarded the use of red ink, 
red ink for pattern figures, 1; us 
ink for center and dimension lines, & 
red ink for check marks, 1; use red 
for existing work on studies, 1: use 
ink sometimes, 2; use red ink on oc 
ms when it 1s desired to show old 
k in red and new work in black (uss 
ine ) - Us rmine for bricl 

QUESTIONS 17 AND 27 


ww indicate finished surfaces on draw 
When all over? When 


nished, ground, planed, bored, drilled, 


finished 


nished surfaces indicated as in Fig 
( nished surfaces indicated as in Fig 
2 : finished surfaces indicated as in 


» 8: surfaces indicated as 


finished 
ig. 4, 2; finished surfaces indicated as 
ig. 5, 2; bound the surfaces with red 
2; bound the dotted 
2; name the finish by note in full, 


surfaces with 


SS: do not specify machinery method, 6 
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QUESTION 18 


Do you use horizontal or sloping lines 


for convention in screw threads? 
Sloping lines (see Fig. 6), 94; horizontal 
lines (see Fig. 7), 12; 
(see Fig. 8), 13; both, 7; neither, but as 
shown in Fig. 9, 1; neither, but as shown 


10, I. 


horizontal lines 


in Fig. 


QUESTION IY 


Whien 
you hatch-line around the edges only? 


a large surface is in section do 


Hatch-line edges only, 62; sometimes, 


3; hatch section all over, 54; do not usé 
hatch lines, shade the whole section with 
tH pencil, 3; usually show a broken sur 


face line, I, 


QUESTION 20 


Do keyways in hubs, or 


you’ section 


shew by invisible lines? 


Section keyways, 73; show keyway by 
invisible lines, 40; keyways in hubs left 
blank, 1 

LAN 
| 
FIG. ¢ 
IG. 7 
\ 
} } 
IG. 3 
IG ) 
\ 
+} 
a _) 
FIG I 
SCREW THREAD CONVENTIONS 
(QUESTION 21 

In dimensioning do you prefer to place 
the dimension upon the piece or outside 
yf it: 

Outside vhenevet 1) tbl Oz upon 
the piece, 12: both cording t S17¢ and 
s pe OT pa 19 n rul ] 


dimensions out 


side of niece one savs, “It entails less 

nfusion to workman 

Another savs, “So ; t make detail 
stand out.’ 

QUESTION 22 

1) ou 1S feet 1 1 é t 24 
inches ? 

Yes ”) ise Tteet 1 inches ver 3f 
ches, 4: use feet and inches over 24 
inches on foundations and outlines, 2; us 


feet and inches over 48 inches, 6; all 


inches, 21; for pulleys use inches up to 


18 inches, 1; inches up to Io feet, 2; start 


feet at 24 inches, thus: 2’ 0”, 2: usually, 


bu 


eters 


except pitch diam 
all 
except in boiler and 
feet and 


not always, 2; yes, 
of 


inches, 2; yes 


gears, which are given in 


sheet 
inches over I2 


ircn work, 3; use 


74! 


inches, 6; inches up to 100 inches, 3; 


inches up to 60 inches, I. 


UT ESTION 23 


How do you indicate feet and inches, 
thus, 2 ft. 4”, or thus, 2’ 4”? 

s- 4”, oF; 2 4g”, 5; 2 FT. @, 23 
2ft. 4”, 13; both 2ft. 4” and 2° 4”, 1; aFT. 


IN. 1: 24”, 8: 2-4, 1 


(QUESTION 24 
Do you dimension the same part on 
more than one view: 
One view. 04: more than one view as 


check, 10 


When several parts of a drawing are 


dentical would the dimensioning of one 


part suffice for all, or would you repeat 
the dimension on each part? 

One part only, 82; would repeat or in- 
dicate by note, 39; left to judgment of 
draftsman, 1 


several parts 


ident that 


re identical the dimensioning of one part 


Would never leave recom for doubt.” 
()UESTION 20 
Do you write R for radius, or RAD.? 
1) for diameter, or DIA 
RAD., 35; Rad. 47; BR. 32; rad. 1; 
r. 3; DIA., 41; Dia. @; D., 18; ¢@, 3; 
dia., 4; DIAM., Diam., 3; diam., 5; do 


use R. or RAD., dimension only, 1 
OUESTION 28 


of threads 


Do vou always give number 
per inch When you do, how are they 
indicated 

Only give number of threads when not 
standard, 67 

\ll others always indicate number of 


A few 


threads in a great variety of ways. 

f the different styles of noting the 
hreads at iven below 

4"-10 Thr.; 5THDS. PER 1”.; &thds 
1 threads per inch; Mach Screw 10-24; 

.” XII, 16P.R.H. V th U.S.S. XVIII 
:".8-1).8.S.: 1° TAP, 8 PITCH; 3 THD 
RH. SO. DOUBLE; 5”-18 THDS. R.H.; 
OWN ST’'D 10 thds. per inch; for pipe 
tap thus, P 7 t 

i) ) 
How do vou “Marl piece to indicate 
the bill of ial 
Number it drawing and put a circle 
ind 1 by é letter, 35; by 
pattern number, by symbol and number, 
1: castings, |, I], 11]; forgings, I, 2, 3 
(QUESTION 30 

Wher working drawing 1s_ fully 
dimensioned why should the scale be 
placed on the drawing? 

For convenience f drafting room, 25; 
check against errors, II; not necessary, 


18; scale not placed on shop drawings, 18; 


for convenience in calculations and plan- 


in:eter work to give an idea of over- 
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all dimensions when these are not given: 
“We never saw a drawing so fully 


dimensioned as to warrant leaving off the 
scale,” 2 
"ht a 


should be on the 
needed or not.” 


the scale 


whether it is 


drawing is to scale, 


drawing 


“It gives everyone interested a better 
conception of the proportions of the piece, 
and there are frequently portions of a de 
sign which do not require a dimension for 
which it 1s in 


the shop to work to, and 


teresting to scale from an engineering 


point of view.’ 
“To get not 


approximate dimensions 


given on drawing.” 

“Impractical to dimension atl measure- 
ments for all classes of work.” 

“Scale will tell at a glance, dimensions 


would have to be scaled.” 


“To obtain an idea of relative size of 
parts without scaling the drawing.” 
“To sketch on clearance;” “to propor- 


tion changes ;” “when erecting to measure 
over-all sizes.” 
“In case a dimension has been left off, 


the scale 


“This 1s 


will help out.” 
a question of opinion; some 
will not have the scale, others insist on it. 
We always give the scale.” 

“Tt 


in the drawing room.” 


Ss an immense help and time saver 
“Generally no reason. In our work we 
‘fudge’ 
tracing, and it is convenient to know scale 


combine standard apparatus by 


so all parts will surely be to same scale.” 
“In 


clear inces, etc., it 


additions, 
to know 


discussing alterations, 
is convenient 
the scale instantly.” 

“Foy 


often put an 


We 
with a 
reference letter indicating scale to ‘lrafts- 


nvenience in draftins room. 
arbitrary scale on 


man 
“To give toolmaker an idea of the size 
of the finished piece.” 
“As an aid 
Above are 


for placing the scale on tl! 


to the eye in reading.” 


some of the reasons given 


ic drawing. Be 


low are given a few of the reasons why 
some do not place the scale on the draw- 
ing 

“Scale should never be used in shop,” 
Says on 

“Not necessary. Sometimes drawing is 
made out of scale.’ 

“Not advisable, on account of work- 
men getting into the habit of wuork'ng to 


scale instead of to the figures 
rood reason at ail 


“Believ: it be st scale off.’ 


“Should not. Drawing should never be 


“Know of no 


to leave 


scaled.’ 


“Know of no good reason why it should 
be.” 


“Should not be given 


yn drawing 


“Do not object 1f left off; not needed.” 


QUESTION 31 


Do you use the lull 
tracing cloth? 


Dull side, 66: 


glazed or side of 


glazed side, 32; both, 4 
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“Dull side, because it lies dat better in 
drawers.” 

“Dull side so that changes which may 
be necessary while work is under co7- 


struction, can be made easily in pencil and 
later in ink.” 

“Dull side so tracings may be checked 
In pencil.” 

“It prevents curling.” 

“Both, although the 
traced on lies better in the drawer.” 

“Wi cloth both sides, 
work on convex side, so that shrinkage of 


glazed side when 


use glazed on 


ink will eliminate camber.” 
“Dull, except for United States Govern- 
ment, who requires the glazed side to be 


used.” 
(QUESTION 32 


How do you place pattern numbers on 
castings ? 

Patt. number with symbol or letter is 
placed on or near the piece, e.g., PATT.- 
D-478-C, 36. 

This question was not happily stated; 


most answers gave “raised letters cast on,” 


while the question, like the others, refers 
the marking of the drawing. 
QUESTION 33 
How do you note changes on a draw- 
in 


On tracing with date, 32; new tracing 
and new number, 17; put a circle around 
old 
with date, 8; make new tracing, 5; red ink 
with date, 8; 


figure and write new ngure beside it 


use rubber stamp “Revised” 
with date and indicate changes on record 


print, 28; Use change-card system, 1; 


special forms for purpose, change made 
: } 


in a book with date, new prints made to 


in place at title with draftsman’s 
als and date, 8 


re plac - 


init 


(JUESTION 34 
Do you place dimensions to read from 


bettom and right-hand, or all to read from 
} 


yottom, or how? 
Bottom and right-hand, 103; from bot- 
no fixed rule, 2; from right 


ottom to top, I. 


tom only, 2; 


to left and b 


QUESTION 35 
Do you always make a table to contain 
the bill of material? 
Yes, 49; no, 25; not always, 5; usually, 


I; use separate bill, 32; bills on general 


drawings 


nly. 
On details number is marke‘ on tiece. 
“No, but it 


“Have abandoned that system.” 


is advisable to do so.” 





It has been suggested that in both ad- 
tools it 


would add to the interest and value if the 


vertising and describing new 


power required was given in each case. 
This will, of course, vary with the work 
being done, but the average or the maxi- 
mum power required would undoubtedly 
be welcomed in many cases, especially by 
those who are limited as to the 


al ail ible 


power 
n their shop 
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Casting Printing Press Cylinders 


By A. MANCHESTER 





Among the many important castings 
required in the construction of large c 
inder printing presses used the world 
over, we naturally look to the cylinder as 
one of the most important, and the 
companying illustrations will show the 
manner of molding and casting them 
some of the large iron foundries in 
country. 

The pattern is shown, Fig. 1, and 
the sides are shown coreprints A, which 
are prints in which are set the cores 
forming the openings shown in the cast 
ing, Fig. 9. These coreprints are locat: 
on the pattern by marks, and held t! 
by the pins B until removal of the pins 
which stage pins are not needed. 

The corebox for forming the inside 
the casting is seen Fig. 2, which give 
top view of the core in the box, and 
side view of the corebox. A shows 
loose piece forming the arms, and in th¢ 
center B shows the hole in it for forming 
the center core of the hub, and in the cer 
ter of this is seen the vent hole C, whi 
the 
This box is split on the side, 


is formed in the sand when 
made. 


has a flange on each side of the split in or 


cor 


der that it may be clamped together and 
held Fig. 2, E 
split in t the clamp and G 
wedge for tightening the clamp. The core 


when shows the 


it 
he box, F 


in use. 
is shown in Fig 
As thes« 


some of them are 9 feet or more in 


cylinders vary in length, and 


and poured in a pit 
As the 


inders vary in length, more or less 


they are molded 
though made in dry sand. 
sections of cheeks are used (see F 
E) to give hight of mold wished 

3. C is show 
the bottom of the pit, on top of whi 


The crosspiece, Fig 


the bottom board D, on which is a sect! 


of the cheek used as a drag, and stu 
bolted to the bottom plate D. 
Let us imagine cores 7 and abo 


moved, and the pattern, Fig. 1, i1 

place, and bedded down in the drag s 
that the bottom of print C shall 
down in the drag to F, Fig. 3. T! 

tern is plumbed, and sand is ram 

around it to the top of E, and a parting 
Sections like E, Fig. 3, are ed 
on top and as fast as the sand is r 
up in them as high 
the pins B are drawn leaving A wit 
This 


have 


made 
as the corepri 


sand holding it in position 
sections 


the desired hig 


tinues until enough 


rammed up to give 
mold, and as fast 
med up, a parting is made at the t 
each. So the flask may be parted wl 
ever desired. and each section is clan 

to the one below it When the des ed 
hight is reached the last section has th 
sand formed as at 4, Fig. 4, thus forming 
a shrink head in order to feed the cast- 
ing as it cools after pouring. 


as each section 1s 
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As this head is cut off in the lathe when 
the casting is finished the shape of the 
head does not matter as long as there is 
body enough of iron to feed the shrink- 
age, and give sufficient head. 

The mold being rammed up the pattern 
is drawn, and cheeks parted where it will 
be most convenient to draw the coreprints 
A inward; the mold is then piled on the 
carriage, and run into the oven to be 
iried. In some foundries where it is the 
practice to black a mold while green this 
vould before the mold is run 
nto the oven. But in most molds of this 
<ind the mold is blacked while it is warm 
of the oven. It is 


be done 


vhen first taken out 
laimed in making large castings a heavier 
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of blacking can be put on when the 
is green which will make the sand 
eel from the cleaner, and also 
the wash of the better when 
nold is filling 
When blacking a mold after drying care 
d be exercised that the mold is not 
iot, for if so the blacking will not 
d smoothly. 


casting 
iron 





When the mold is ready, E is placed on 

1 the I is placed, care being 

taken that E 
m ‘op of parts of the core which are to 
the weight of the cores above it 
worm of putty is placed, this being 

‘oft enough to allow the core to settle 
wr in it and come to a firm bearing on 
e core K is placed on top of H, 
worm of putty is placed between, 

this case it surrounds the vent holes 


core 


is level, and also the core /. 
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in the core H, in order to keep the iron 
from forcing its way into the vent be- 
tween the two cores, as the vent from the 
core H must be brought up through the 
core K, and through the cores above as 
the vent from the cores above / must 
be brought through one above the other 
until the top core P is reached, where it 
escapes through the vent hole in the top 
of the core shown at 4, Fig. 6. 

As these cores are set one on top of the 
other they are carefully plumbed. 

In some foundries it is the custom to 
roll up a clay worm, to place around a 
vent hole in a core. In which case if the 
iron reaches the clay it will often kick, 
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CASTING PRINTING-PRESS CYLINDERS 


avoided in a great measure by using putty 
in its place. 

On setting the last core a plate of iron 
F, Fig. 4, is placed on top of the last core 
and care taken that it to a firm 
bearing on top of the core. This plate has 
in its center a hole for the vent from the 
cores to escape by. 

The cheeks have had cores B, Fig. 4, 


comes 


placed in them, and it will be noticed 
these cores do not cut through, see space 
at C, Fig. 4. 

The cheeks are now lowered down 
around cores in center as Fig. 4, and 
clamped together as shown at D. One or 


two cheeks being closed on at a time as 
the case may be, and a gage is run down 
between the cores and cheek to see that 
the cores are in the center all the way 
down. 
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Pieces B, Fig. 5, are laid on the edges 
of the flask, and on top of them is placed 
a crosspiece C. Hook bolts EZ, Fig. 5, are 
hooked into eyebolts F, and into them 
are hooked the bolts J, which extend up 
through the crosspiece C, and on top of 
which are placed washers K, and nut 
which tightened down Then the 
wedges D are lightly driven between the 
plate on top of the cores and the cross- 
piece C. Thus the cores are held down, 
but in doing so care must be exercised 
that the top cores are not shifted. If 
there not an thickness of metal 
the casting will come crooked when cool- 
| first, and 


is 


is even 








ing, as the thin side will co 
draw the thick side over 
M 
> 
A 
Pa Tj 
— oe 
FIG, ¢ 
t 
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‘ 
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If not too much out, sometimes by heat- 
ing the hollowing side the casting will 


straighten, as cast iron heated in this way 
after once cooling seldom comes back to 
its original position on cooling the see- 
ond time 

The runner box is now placed on top of 
the mold being held up by L, Fig. 5, rest- 
ing on the edge of the flask and cross- 
piece C 

By referring to Fig. 8 the crosspiece B 
is seen and in the center of it an opening, 
through which can be seen a hole in the 
plate on top of the cores through which 
the vent from cores will escape. 

By following the white part around, the 
runner is seen and gates C, through which 
the iron is to down into the mold 
beneath. It will be seen by referring to 


O, Fig. 5, 


flow 


the runner is dished allowing 
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the molder to fill this part of the runner, 
and then by a quick turn of the ladle fill 
the runner, choke the gates JN, 
and keep dirt from entering the mold 

In pouring it is seen the mold is open 


and SO 


at the top so ther« is no chance for gases 
to be confined, and allowing the iron to be 
poured cooler, or slacker as molders term 
it, as the iron falling in the mold falls on 
top of the rising iron, and in this way th 
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from 2870 up to 3437 will be found of 
analysis: Silicon 2.04 per 
sulphur, 0.127 per cent. to 


the following 
cent. tO 2.2 
0.124, phosphorus, 0.07 per cent. to 0.04; 


these figures are taken as the average of 


four test bars in each of two cases per 
tigured square inch 
When the cores, Fig 7, are made the 


AA 
them 


points are made of oil sand, and the 


rods in allowed to come nearly to 
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Interesting Examples of the 
Elasticity of Cast Iron 


\lthough we know that cast iron 1s elas 


tic to some extent, as is shown by th 





clamping devices whic 
tool 
as rigid and ver 


many binding or 


are used in machine work, we ar 


very apt to think of it 
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INTERESTING EXAMPLES OF THE ELASTICITY OF CAST IRON 

iron is kept hot, and tluid, and thus keep rface so as to strengthen the cores brittle in most cases \ very interest 
ing any dirt floating toward the top vithstand the weight of those above example of the elasticity is shown n 
that it can come up in the shrink head them. The body of the core is made with accompanying illustrations, Figs. 1 
as the iron is kept in motion mixture of Jersey fire sand, coarse which show two forms of resistance gt 

When the iron has reached nearly the molding sand and flour, different shops for electric heaters, from the foundry 


Fig 


when cool the casting is 


top line /’, j, pouring is stopped, and 


usually slightly 
rounded on top as shown at F 
As a called for a 


mixture 


strong iron 1s 


very 


giving a breaking 


streneth of 


different proportions. The sand in 


ising 


the cheek is mixed of fire and molding 
sand, and in using the old sand over is 
wet down with claywash. Fig. 9 gives 


the casting 


Schaum & Second and Gl 


wood avenues, Philadelphia, 


Uhlinger, 
Penn 


Fig. 2 shows the small grid in its n 
mal state, while Figs. 1 and 3 show 
compressed and extended. The actual si 


}| 


| 
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is 334 inches high by 6% inches long, but 
in Fig. 1 it is compressed to 5% inches, 
und in Fig. 3, stretched to 7 inches, a 
otal difference of 13% inches. It is quite 
probable that this might have been in 
-reased a little. 
‘ast-iron spring. 

In the second case the grids were 8% 


nches from center to center of the outside 


1oles when in normal position, as in 
Fig. 5. In Fig. 4 it is bent so that thi 
‘enter distance is but 6% inches, while in 
‘ig. 6 they are stretched to 10% inches 
n addition to this they will, of cours: 
wist to a certain extent, and taken as a 
vhole, they make a very good object les 
on in the elasticity of cast iron. 





Allowing for Contraction of 


Threads in Hardening 


By F. WEBSTER 





It is well known that a tap shrinks 


when being hardened so that the pitch of 


EARING TO ALLOW FOR CONTRACTION OI 
THREADS 


thread will not be the same as when 
was cut. To correct the error aue to 
rinkage it is customary when making 
ng taps to increase the pitch by allow- 
g 0.001 inch per inch of length of the 
Chus, if it is desired that the finished 

» have an accurate pitch of 12 threads 
inch, it would be necessary to cut 12 

a length of 1.001 inch. The 
r train for cutting this thread can be 


ads on 


ired by the use of the general rule for 

e gearing, that is, divide the number 

threads per inch on the lead screw by 
on the work, and select gears having 

ratio of this fraction. 

he number of threads per inch to be 


on a tap of 12 pitch is which 


12,000 
ils = 


1,001 
the fraction is reduced to a 


When the denominator 


whole 


This makes it a sort of 
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number, the result is obtained by multi- 
plying both terms of the fraction by 1000 
According to the rule the ratio of the 
where the lead screw has five 


gears 


threads per inch is 


12,000 5005 


wn 


1.O0I1 12,000 


[his ratio can be separated into two fac 
tors, thus, 


§005 os xX 77 
12,000 120 X 100 


The separation of the ratio into two fac- 


tors must be done by inspection, or by 
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upon the gears at hand and the cost of 
the ones that must be made or purchased 
The method: of arranging the gears on 
the lathe would be like that shown in the 


illustration 


Some More Antique Machine 
Tools 


By E. A. Dix 


In fag is shown another planer with 
inverted \ [his is for its size and date 
a very heavy tool. The name plate, Gay, 

















gears are connected up so that the ones 
77 teeth will be the drivers 


nd the ones having 120 and 100 teeth 


will be the followers, the combination 
will cut the thread on the tap and allow 
0.001 inch per inch shrinkage Another 
combination of gears that will give the 
The com- 


will depend 


required ratio is yy'5 and yyy. 


bination to select in anv case 


, Q 
> ax \ Chelmsford, Mass 
S44 t] ] table is 
27 inch Qf nd drivel y means 
f 1 

Chis tool for rly | lifting device 
for the tool 1 sam the stone bed 
planer, but ibsequently tl ingle head 
was replaced by a wide casting rrying 
four tool post [his ts used for fluting 


textile rolls and is, I am told, more satis 


factory than milling both as regards qual- 
ity and quantity of work produced 


The cross rail is elevated by means of 


two right-hand screws 
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The bed and table of this planer were 
planed on the old stone bed planer, but 
in this planer two inverted V’s are used. 
The device for fluting the rolls, shown in 
place on the bed, is automatic in action, 
the spacing being accomplished by the 
paw! lever sliding up the inclined flat iron 
track on the return stroke of the planer. 

Next to this planer was another evi- 


dently of a later date, built by W. L. Sib 
ley, Waltham, Mass. The V's in this 
planer are the same as used today. The 


housings are ornamented and have a lady 
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gears up to 6 feet diameter. When cut- 
ting spiral gears an incline is rigged up 
as a track for a roller fastened in an arm 
on the spindle. A weight holds the spac- 
ing bar and roller against the incline. In 
this machine all the movements are auto- 
matic except the spacing. 

As regards spacing this machine has an 
enormous range. The large dividing plate 
is provided with 67 circles of holes, from 
126 holes m the inner circles to 250 ris 
ing by two holes, these circles having 300, 
360 and 400 holes respectively. The periph- 








FIG 8) 


with flowing robes and a lyre in her hand 
She 
Under the lady is another lyre 
if any one could swear to the truth of the 


seems to be doing a skirt dance 


I wonder 


work done by a planer with four lyres on 
it: 
In both these and in the old stone bed 
a rack is used for the feed which 
that this form of 
the slotted-toothed 
Figs. 6, 7 and 8 


planer 
would seem to show 
feed 1S as 
quadrant-type of feed. 
show an old gear cutting machine which 
is still used on certain work. It was built 


in 1847 and will cut spur bevel and spiral 


old as 
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ery has 400 teeth which engage with a 
worm on the supplementary dividing fix- 
ture. 

This fixture has a plate divided 13, 21, 
31, 32, 33, 42, 03, 67, 60, 72, 79, 83, 86, 95, 
QO, 100, IOI, 106, 109, 119, 121, 131, 133, 
so that there is quite a range of divisions 
obtainable. 

The sides of the housings are stamped 
all over with the names of mechanics who 
have worked in the shop: W. H. Carr; 
P. Hoar; W. W. Greene; H. E. Green- 
wood; J. A. Sampson; W. A. Agnew; 
F. T. Duncan; A. G. Kingsbury; G. F. 
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Barker; A. Paige; E. F. Small; R. C. 
Greenerd (of arbor press fame); H. A. 
Longley; A. F. Choat; C. F. Jones; C. 
K. Gay; M. W. Putnam. 

Some of the readers of the AMERICAN 
MacHInist will probably recognize some 
of these and if so I hope they will let us 
know what success they have obtained. 





The Usefulness of Wood in 


Mechanical Construction 


By Puuitie BELLows 


The designer of machinery, in which 
qualities of lightness and high speed are 
prime factors, is often confronted with 
the difficulty of finding materials suitable 
to his needs, which are at once cheap in 
first cost and cheap to manufacture. He 
must often make a compromise between 
an excessive price on the one hand and an 
impaired efficiency on the other. Other 
factors being equal, the greater the range 
of suitable materials the designer has to 
select from, the more efficient will be the 
design and the greater its usefulness. 

Faced by the problem of shaping a 
machine part to withstand the heavy 
strains of high speed, whether rotative or 
reciprocating, one of the very first con 
siderations that must enter the mind of 


the thoughtful the selection 


designer is 


from the available materials of those 
which will render themselves the most 
adaptable to his specific needs. The most 
important factors are: reasonable first 


cost in the raw state; reasonable cost of 
manufacture, and durability. Such a list 
of materials usually consists of a number 
of different kinds of steel, iron in various 
aluminum and its alloys, and the 
A few design 


forms, 
various kinds of bronzes. 
ers will casually consider wood, and 
certain restricted cases will use it in their 
construction. 
Such thinkers 
the manufacture of pulleys 
transmission; they are regularly produc 
ing high-powered automobiles which, by 
ash, have a 


greatly advanced 
for 


have 
power 


having frames made of 
lessened weight accompanied by a corre 
increase in power, life and 
comfort. Yet, with such positive proofs 
of the value and efficiency of wooden 
constructions the average engineer con 
siders it unsafe and unwise to adopt wood 
If he will take the 


find that 


sponding 


in his specific cases. 
trouble to investigate he will 
weight for weight, there are woods as 
strong as the very latest additions to the 
steel family. 
STRENGTH OF A WoopEN PULLEY 
There was carried out recently a most 
interesting experiment in the factory of a 
large Western firm for the purpose of 
testing the strength of a wooden pulley 
of the well known built-up type. The 
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vheel in was 46 inches in 
iameter by 16 
ested to an actual speed of 2400 revolu- 
ions per minute. The equivalent lineal 
elocity on the periphery is 28,889 feet 
and one-half 


question 


inches face, and was 


er minute, or, say, five 


iles a minute. It was impossible to find 
t what .speed actual disintegration would 


ike place as the testing apparatus was 


it fitted to exceed the speed mentioned 
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strength of the wood 


is at least as good, and probably 


than the metal 


For ma 
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weight for weight 
better, 
ny purposes the 


elasticity and shock-absorbing qualities of 


wood give it a valu 


from its 


apart 


strength which metals do not possess in 


anything like the 


characteristics are 


in the adaptation of ash to the 


of automobile frames; 


Same 


t 
t 


strikingly 


degree. These 
exemplified 
construction 
shown 


has been 




















Fit 7. SHOWING ADJUSTMEN 


rom the results of this test there ar« 


or two facts that stand out prom 
ntly. Taking the weight of dry maple 
e wood used in this pulley) as 42 
inds per cubic foot, we find that the 
il successfully withstood a_ tensile 


in of 2000 pounds per square inch, ap 
the best 
was 


d in such a way that strain 


sting position of the wood not 
with the tensile 


the 


ized. Comparing this 


gray-iron castings, 


neth if 


lr FOR BEVEL GEAR CUTTIN¢ 
that for a given weight the result is a 
stronger frame and one which absorbs 
readily disagreeable shocks and bumps. 

The value of lignum-vitae for the lin 
ing of stern-tubes of steamships has long 
been known to marine engineers. The 
greasv character of this wood makes it 
an almost frictionless bearing in com- 
bination with a_ steel or bronze shaft 
With strips of this wood laid longitud- 


inally around the shaft 


that end grain 


— 
14/ 


comes in contact with the latter, the wear 
of the shaft and corrosion from sea-water 
are very slight for such exceedingly try- 
that iron-wood has 
for the bearings 


ing work. I believe 


been used successfully 


of printing machines. 


STRENGTH OF AUSTRALIAN Woops 


Che Government of Australia has lately 
series of trials to be 


only interesting, but 


caused an exhaustive 


made which are not 


very stive as to the possible useful- 


sug 
native woods of that 
f tests of 


some of the 


ness f 
number < 


large 


country. In a 


an exacting nature the blue gum of Tas 


mania showed the enormous tensile 


strength of 29,800 pounds per square inch 


Upon a dry-seasoned weight of 49 
pounds per cubic foot thts compares with 
chi e-nickel eel, when judged on a 
weig i t sis, to the advantage 
or < rull s king a steel of, Say, 

5,000 pou per square inch tensile 
strength, tl weight per cubic foot is 
bout ten times great as that of the 
timber, or, say, 490 pounds. Thus, a 
bar of steel wit section of I square 
1k vould weigh ten times as much for 
every inch of its length as a bar of the 

od of similar section; on the other 


, of steel would only sustain 
a weight comparison to the bar of 
‘ | 29.8, o1 ’ 4: 1. Thus 
he tensile rength of the wood, weight 
I yeight better that the steel as 
< S ring strength of blue 
un long the grain was shown to be 
1350 pou juare inch, the load per 
1 e an indentation of 
0.0% inch w 3400 pounds, and the modu 
l Ss T | ti - 500,000 
salmon gum, with weight per 
! 60 pounds, a_ shearing 
neth of 00 pounds, and requiring 
6800 pounds to produce an indentation of 
.05 1 1 of juare inch 
‘ ti rength of 19,200 pounds, 
or on a weight-for-weight basis, 20 pet 
cent reate! trengeth than steel The 
ed n, at 47 pounds per cubic foot, has 
a tensile strength of 20,200 pounds per 
squ incl slightly better for its 
weight than t last example Che 
swamp gum, with a weight of 37 pounds 


and ultimate strength of 


19,400 pounds 
per square inch, shows against the steel 
in proportion slightly better than 2:1 in 
favor of the wood 


SoME APPLICATIONS 
With the 


in the neighborhood of 100,000 annually, 


world’s output of automobiles 


with the flying machine no longer a freak, 
the 
of manufacture and com- 


but promising in near future to be- 


come an article 
merce, with lightness in combination with 
factor to a degree hitherto 


multitude of 


strength 


as 2 
undreamed of in a various 
lines of mechanical endeavor, nothing but 
benefit can come from the addition to our 
list of 


strength, of 


for 
the 


present available materials 


new materials having 
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essential qualities of metals together with 
valuable qualities that the latter do not 
possess. Some of the reciprocating parts 
of express locomotives, of automobile en 
motor-boats, and 


gines, of high-speed 


vas, steam and oil engines of high-speed 


types offer a field for thought in this con- 
that 


nection No doubt some will say 
wood is liable to deteriorate unless cared 
for properly [he answer to this ts, that 


in England, where the cost of railroad 


ties is a serious item in railroad upkeep, all 


ties are sawn to SsI1z¢ and then subjected 
i bath of hot creosote under pressure, 
with the result that when so treated the 
will lie in the roadbed for vears without 
he slightest signs of deteriorating. Whe 
mechanics found that wrou iron and 
mild steel were of great ilue in ( Oo 
struction of machinery, it was left fo 
enterprising individual to hard 
he inf: to resist wea It now 
ms fo} ( 1 a) 1IsS¢ pP Ce 
f treatment for certain kinds of 0 
hat will ‘ | fiber durabilit 
indefini lh \t the ine mM 
be possibl , , e strengt 
r4 yood after it is cut. Su pt 
muld mal the wood proof, « 
ilue will be limited 
| nual ! f lect wire 
lap nounted b $3,984,000 11 
ecent veat Statistics show that $2,490, 
00 worth of the same was imported, the 
inder being supplied by Japanese wirt 
‘ Ihe United States d ne )O7 
ished $215,200 wort f wire Japat 
| the United Kingdom. treblee 1 
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Repairing a Billet Shear 


An interesting the Thermit 


process was recently effected at the works 


repair by 





of the Harrow Spring Company, Kalama 
700, Mich., on a billet shear. A number 
of difficulties were encountered, owing to 
the fact that the shear was made of cast 
iron, and it was required to weld on 
about Soo cubic inches of steel Che ma 
chine was nearly 30 vears old and 
‘ ‘og 
e WA pee, 
Ai | 
4 A af : | 
» 
I. DETAILS 
een used | itting cold bars up to 3% 
inches and hot bars up to 7 feet in diam 
ete During this long usage the machine 
rroke occasionally, as shown in Figs. 1 
nd 2, along the various lettered lines 
The owners were in the habit of mak- 
ing a repair by machining off the parts 
until they were straight and then bolting 
steel into place to fill up the space caused 
1 P anrt aie I] per 
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ation had been repeated until cracks 2% 
inches long occurred at A and C, and it 
became apparent that unless a permanent 
repair was effected, a break would occur 
the out of 
It was, therefore, decided 
away all the metal the 
and then weld in steel to fill up this 

Accordingly 


which would throw machine 
use altogether. 
to cut around 
flaws 
holes were 


and C, 
the 


space 114-inch 


bored to the bottom of cracks A 


nd the metal chipped away along 





A 
E e 
KY v 
i Ol 
S 
ae 
H J 
ti / 
OF BROKEN JAW 
lines O and R to the bottom of surface 
S and of hole 7, the object being to pro 
vide sufficient space for a free flow of 


Thermit steel along the parts to be welded 


to make the of 
greater along the line of stress 

A flask of 4 
and 42 
structed around the jaw and extended 16 


A 2! 


and strength the jaw 


inch sheet iron, 30 inches 


square inches high, was con 


above its surface. 
h hole 


24 inches from the top, for a heating gate, 


inches 


upper 


In was then cut on one side, about 


and an extra box was constructed in front 


of this opening to hold the sand whicl 
the hole befor: 


molten steel 


was required to plug up 
pouring in the 


It should be 
of 


stated here that the usual 
practice making Thermit welds is t 
shape a pattern of yellow wax, of the 


het 
the: 
spaces being 
larg 
at the bottom. TI 


‘t form it is desired to have the 
This 


surrounded by molding sand, 


exat 


mit steel assum pattern is 


left for a narrow pouring gate, a 
a small 


riser and hol 


flame of a powerful gasolene torch 

then directed into the latter opening an 
the heating continued until all the wax 
has run out of the mold and the parts t 


een brought to a brigl 


this case, however, 1t was 


wax method, and 


nstead a sheet-iron box was constructed, 

| exact shape of the outer portion 

he metal which it was required t 
burn o1 th w, the metal of the jaw 
forming the other sides of the box. Open- 
ngs are provided for four risers and a 
leuble pouring gate; also for a pre-heat 
ing hole, as previously mentioned. Two 
sund cores were inserted, each 2'2x1I'4 


inches in cross-section and 15 inches long, 
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provide I 1 


which were | 


shearing plat p 

yortion f os gate 
Vax [his was later ret 

Iter the | is 

pi Ct 

l¢ 

it Wels 500 
lL hermit, 150 pound t boul 


and 10 pounds of ferro-silicor 


well pre-h nd susp 
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\WAY I FE AN i HI IN 
ELDIN i | RCI 
. : 
Whi 1 \ pial na veld 1ound to be an excellent 
nz ont »« welded were ns rought to 1 ne 1 pect rigs. 2, 3, 4 and 5 
e lower heat bv means ; 9 lene tot ! \ I ul tac tr the broken 


required for t! veld, and this 
rd found t rrect 1] 
which thes iterials 





MOLD SHOWING METAL LEFT IN GATES AND RIS! Flt 7 COMPLETED TOR WITH SHEAR AGAIN IN OPERATION 
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Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Some Airship Speculations 


| happened just now to run across an 
old encyciopedia that I used to study when 
Iw \s I looked into 


[ was a very small boy 
entitled “Flying, 


it | turned to an articl 
\rtificial,’ which seemed to link the pres 


ent with the past, and to connect some of 


the experiments of recent date with my 
own flights from the shed roof with the 
aid of an umbrella, neither being much 
more certain of success than the other. 
\s I read the article 1 became more im 
pressed at the lack of progress that 50 
years or more have seen, and still more 
impressed with the idea that progress in 
the future will be a matter of machine 


work more than anything else. 


There ppear to have been two semi 
successful attempts at flying by manpower, 
one about the latter part of the 17th cen 
tury « isting of two poles fastened 
over the shoulders by straps (see Fig. 1), 
to which were fixed a pair of wings at 
each end These wings were flexible so 
that they vielded on the up-stroke and 
spread ) on the down-strok« lhe 
operator pulled down on them in front 
witl inds and then pulled down bi 
hind by means of straps which were at 

ed to his ankles. We need not be 
ised to read, “Besnier was not en 
abled to rise direct from the ground, but 
by ing from an elevation he flew 

rivers of considerable width, and 

f wings which he sold to another 

Ss us with similar success [he st 

prising thing was that the second pair 
were usable. The proportions which the 

companying cut show are manifestly 
impossible as | know from my experience 


with umbrellas. One hundred and twenty 


irs later one Degen, a 


Joseph 
Vienna, made a pair of wings 


He sat 


holding himself down on it with both 


prisoner at 


similar to Fig. 2 on the cross-bar 


hands, and pushed down on the stirrup b 


with both feet. “With this machine he 
se to a hight of 50 feet, measured by a 
d held by the jailer to prevent his 


ipe. This was done in two minutes’ 
time, but the effort quite exhausted the 
strength of the adventurous mechanic.” 
Since then there probably has never 
een a time when no one was experiment- 
ing, at least planning some kind of an air 
lhe 


in the size 


most noticeable difference is 


f the claims. 


\n ENGLISH ATTEMPT 


most pretentious proposal 


was in England in 1842 when the House 
of Commons was asked to incorporate a 
company to float an aéroplane to carry 
letters, goods and passengers. The appa- 
ratus was to weigh 3000 pounds including 


coal and the plane to have an area of 4500 


square feet. No mention was made of the 
number of passengers, but assuming the 
average man to weigh 150 pounds he 
would have a plane 15 feet square which 
is not very far from the size of the para 
chutes used in sensational leaps. Evidently 
safety depended on getting up high 


enough so that the aéroplane would have 


time to develop resistance to falling. This 


was the first time that it was proposed to 
run a machine down an inclined plane, 
until its planes caught it up and enabled it 
start thro ig] the il! Ni ta desirabl 
S94 
SS 
\ me ae 
— / 
}\ 
) \ 
— _ \ 
Se a 
I 
a P 
ec_s > — 
SOME EARLY AIRSHIPS 
feature if one happened light on a de 


serted farm for extra fuel 

The few attempts at power propulsion 
went the 
that of 
was the one consideration above all others 
In 1868 a steam engine was built with a 
3-inch 


which beyond paper stage 


showed lightness motive power 


cylinder 2 inches in diameter, 
stroke running at 600 revolutions per min 


ute on a boiler pressure of 80 pounds per 


square inch; which, if figured on 40 
pounds mean effective pressure, would 
give a trifle over half a horsepower. The 


total weight of engine and boiler was 13 
pounds. Today an ordinary motor-cycle 
engine will not weigh over 26 pounds per 
horsepower with all accessories weighed 
in, 

The first attempts in this country were 
Rufus Porter, of 
a machine on a 


line of dirigibles 
Britain, Conn., built 


in the 
New 


IDEAS 


small scale in 1833. About 1850 he ex- 
hibited a model 22 feet in length, and 4 
feet in diameter on almost precisely the 
lines followed by the air ships used in 
public exhibitions. It was driven by 
steam, and indoors only. A full sized ves- 
sel 160 feet long proved to be a failure be- 
cause of the impossibility of keeping the 
gas from escaping, which sounds as if it 
might haye been clipped from a very re- 
cent paper. A certificate of stock in Por 
ter’s company has just come to light in 
the Worcester, Mass. registry of deeds, 
the text of which follows: 


AN Otp Stock CERTIFICATE OF AN AIR- 
SHIP COMPANY 
Whereas I, Rufus Porter of the city 


1 
nd county of Washington and District of 
Columbia have invented an apparatus de 
nominated an aéroport for the purpose of 
aérial navigation, and have commenced 
for two of 


irrangements constructing 


said aéroports, the first to be 150 feet in 
length and capable of carrying five per- 
sons and the other to be 700 feet long and 
capable of carrying I50 persons safely 
the rate of 90 miles per hour, and whereas 
Eaton, of Worcester, county of 


Worcester and State of Massachusetts has 


( i orge 


obtaining an in 
Now this inden 
and in considera 


expressed a desire of 
est in said aeroports: 
for 


the sum of $5 to me in hand paid, 


witnesseth that 
tion of 
the receipt of which is hereby acknowl 
edged, | 
nd do hereby assign and transfer to the 
said Eaton, three-hun- 
dredth part of said first aéroport that shall 
be constructed, and also undivided 
three-thousandth of all benefits 
emoluments that may arise or accrue from 
the said 
from the time 


have assigned and transferred, 


one undivided 
one 
part and 


larax aeroport for 
the said aéroport shall have 
been put in operation. And I herewith 
covenant with the said assignee that I will 
proceed forthwith and contract said two 
aéroports according to my proposition and 
prospectus published in the National Jn- 
telligencer of the 19th of March, 1852, and 
to keep the said large aéroport in repair 
for 20 years.” All of which shows about 
the same degree of confidence that pre 
vails today. The dirigible balloons of re- 
cent vears are broadly different in plan 
or hopes from those of half a century 
ago. The more recent experiments are 
yet hardly passing into history. The re- 
markable thing is that in all this time so 
little has been learned. It has seemed 
to be a repetition of failure with little va 
riation in the means used to reach it 


twenty years 
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A MACHINE-SHOP PROBLEM 


Progress in transportation h 


been a 

be- 
ball- 
taken 


quite a few seconds off the trotting record 


as 
machine-shop problem in every step 
yond horses, and for that matter the 


bearing pneumatic-tired sulky has 


The first locomotives and marine engines 


were so clumsy and bulky that they could 


not propel their own weight Che first 
steamboats were so much at the mercy 


of tide and wind as the dirigibles of today 


They only had the advantag f being 
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man who can put on a brake can fly with 
the wind if he dare risk it 


Springfield, Mass ENTROPY. 


Testing the Lead Screw of a Lathe 


I wish to make a practical suggestion 
regarding the lead screw of a lathe, which 
may be of some interest to readers of this 
paper [he lead screw is very seldom 
‘onsidered in buying a lathe unless the 

















set the micrometer barrel at zero against 
the ca lage | think it 1s best to test the 
screw every 6 inches, as this will be near 
enough for ordinary screw cutting Curn 
the face plate 24 revolutions, try the 


6-inch dista rod and see whether 


distance 1s rt, long, or correct Move 
the micrometer-barrel block up to the 
riage and again set at zeré urn t lathe 
24 revolutior I ind test agal L his 
will show the exact operation of the lathe 
regare less I ad a iring detective lead 
; \ ret tting of key 
Fpwa R. Conners 
( t r ' 





tz at 
—_ | ; | | | 
=n | | B A ; , int t w some gun 
| - > 2 | | 
Lt | i | ! p givel I irate tape re 
i 
— mm — yious ing I ine en 
| | om 
ae ———_—— “| \ vas roughi I the shape 
| t nd ent to the 
| D { « i nie pri i evere 
iii ew t ert d it was tou neces 
. HE LEAD SCREW OF A LATH f to B to approxi 
tions of a D t uniform 
ohtl Lix¢ wi nical 1 screw ittiny tr t der to prev tracture 
ingenuit ( tive Owe p ) N ht he) p was t ind 
weight wher il yve itself on rails test its see what resul njure the valit t the 
and in the water, along came the fellow it will produ faving a large face pl n n extent that the life 
who was too lazy to walk, orto whom time on the lat \V take a surtace gag f t rit was very short It was 
was worth t mu ride in stages whos t on p llel ross the ways decided that machining was necessary. 
wanted an automobil Little by little scribe a line about to the center N Milling w st suggested, but grinding 
machinists have cut down the power plant _ the irriag ild be in back as far w nal ited The syste if hold 
for these varicolored “devils” until now s possible, and t lf-nuts engaged, ji lopted p t ing 
it takes more room for an engineer for a_ the gearing being set for any pitch desir- eit 
100-horsepower plant than for the entire able. Suppose we set the gears for four \ plate B, Fig. 3, planed t 
vutfit. It is only a questi f more of pitch, then one revolution of the spindl yropt gle was fastened to the table 
the same thing when we can make a 
cigar-shaped balloon go about where we 
want it, weather permitting \s for an \ “ lai 
aéroplane! It seems a bit unlikely to be “ RS = oe = " 
just satisfying. The probability of start- Se 
ing it in flight like a bird seems remote if 2 — 
they are to be strictly aéreplanes. You ana 
annot expect to find a field with a race 
track, or an inclined plane down the cen ar" — 
ter at every neighbor’s house where you CS—_—_:~—”s ' 
might like to call At the same time A a neal 
anyone who has seen a wk sail for ee 
hours apparently without effort, now up, ——— a oT Soe a 
now down, with the wind and against it, A Se, | 
cannot help but feel that there must be —_1__ ——__ *— —— —— 
some means of using the power of the 
wind in a useful way. So far we have THE WORK AND THE GA 
employed breezes to turn windmills ar 
raise kites, both of which are firmly a1 will make tl irriage travel 44 inch. | f f ( an electric 
*hored to earth, but no one has succeeded the ways behind | rriage we, will ved to I vo thin sheet-steel 
in building a kite that would sail by itself clamp a small block of cast iron A, in plat fasten the face of the 
even to carry a message across a pond. which is inserted a micrometer barrel, as chuck with small screws f end stops 


of the 
quite 


doubt 
wind 


Yet there is no a possibility 
of the to 
heavy objects where they are not wanted, 
Middle Westerner will tell 
Just as soon as your kite is cut loose and 


power transport 


as any you 


travels with the wind it drops like lead, 


The 


since the wind is its supporting force 


the sket On the carriage is 
with a pin in the end the same 


Also 


shown 1n 
a block B 
diameter as the micrometer spindle. 
we will use a 6-inch distance rod. 

To begin with, turn the face plate D 
one revolution until the line is even with 
the needle of the gage C. Now 


surface 


was placed in, as shown, 


and ground to the proper th‘ckness for 
ibout 7o cents per hundred 

The gage for the thickness of the spring 

I 4 


is worthy of notice. When first sketched 
by the draftsman it consisted of a snap 
gage with on taper side and a space 








block with two parallel sides, as the piece 


thick, 


[his scheme is shown 


was only 0.030 inch too thin to 


gage without one 
seen to be an unsatis 


the 


in Fig. 4. It 
factory 
finally solved by a “reversal of the mech 


was 


method and problem was 


anism.” The result of putting the taper 
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A Drilling and Reaming Fixture 
for the Turret Lathe 


We had 2000 mild-steel stampings in 
which four holes were to be bored and 
faced, with the inner edges rounded, as 
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for the cutter bar, with which the holes 
faced inside and rounded at the 
edges. The cutter itself was of the 
double-edged type, of the required radius, 
and was slipped into the bar when it had 
been pushed through the upper hole, ma- 
two faces the correct distance 


were 


chining th¢ 





on the block, as shown in Fig. 5, and jp Fig. 1, and as they had to be in line, apart, without being withdrawn. 
cheapened construction, made the gage and each hole at right angles to its neigh For the third hole, the job was placed 
easy to operate and almost fool-proof. hors, a fixture had to be made to machine over the hole in the shoulders A of the 
The gaging operation then consisted in them in. This resulted in the one shown fixture, a boss on which was fitted into 
laying the work between pins on the block jn Fig. 2 being adopted a seat in the face plate of the turret lathe. 
and trying a simple limit-snap gage at 
various places along the block Che re¢ 
versal of tapers made the combined work 
and block parallel, and the only requisite 
for correct work was to get their com yy 
bined thickness between the limits of the 
snap gage x 
Philadelphia, Penn ARTHUR FR! ’ 
; FIG. 1 
An Extension for a Tap Pe 
Che line cut shows our manner of mak /; aN ; 
ing tap extensions for use with pipe taps |) / - | ‘i \ 
on boiler work The more common as A fs n j A B 
style A, we found to be tedious to make, } | Gay _ : \ 
particularly the chipping and filing of the | | | E | i/ | E 
square hole G [eb ! al peel lie 
We can make style /7 complete in th SSSsq3gsSs \ 
same time it used to take to bore and fit \ § = 
the hole G to the shank of the tap \ wa . / 
piece of cold-rolled steel of the required } 
diameter and length is bored to the di 
mensions of /, then slotted lengthwavs 
through the center. Next it is milled or 2 —_ 
planed square inside the size of the tap 
nd extension shanks. which ore. of DRILLING AND REAMING FIXTURE FOR THI RRE \THE 
F 
| é | The two hardened and ground plugs B 
were then pushed through the holes in 
the work and into the holes in the bush- 
i — = f ings in .4. which were hardened and 
| H | ground and forced into place. The three 
see | 1 screws C were set up against the work, 
. — a A ——T—! holding it cid for the third hole to be 
put in The drill and reamer for this 
le were fed through the bush D in the 
nose of the xture, the drill and its bus! 
ving 1/64 inch under finished size, and 
the bush for the reamer finished size 
i When this hole was reamed to size the 
- cutter bar was inserted, a cutter fitted 
into it and the hole faced the correct dis- 
—— | tance from the cente this distance being 
gotten fri bar pushed through the 
EXTENSION holes FE in the plugs / 
[his operation finished, the screws ( 
‘ af h tl me siz ly lars nachining operations performed were slacked cle f the job which was 
( e turned with slight inside ere as follows \ drill-press vise had then turned over and a case-hardened and 
taper, and both ends of B and / t pair ot W tted to hold the pieces h ded plue was pushed through the 
turned to fit the collars C and D \ cross the webs, below the line Y ) In hole just machined and screwed tight inte 
C-clamp is all that is required to hold the this, two holes opposite each er were the bush G,. after the plugs B had been 
halves while turning Case-harden the drilled, reamed, faced, and the corners put into position again, the bush G being 
collar his makes a durable tap ex rounded without the job being taken out; held in position and prevented from rotat 
tension that allows of a quick change of this insured the two holes being in line, ing by a small screw. The last hole could 
taps and will run true, which is very es is we used a reamer with a shank the now be machined out by the same process 
sential to machine tapping. Shank FE can same size as its cutting edge, so that. as the on preceding, resulting in an ac- 
easily be replaced when it has been’ when the first hole had been reamed to curate and satisfactorv job in the hands 
chewed up by the chuck jaws size it acted as a guide for the second of careful mechanic 
Utica, N. Y i, wa hole. It also performed the same office Birmingham, Eng FE. WricHt 
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A Gage for Ball Races 


In making ball bearings in an auto- 
mobile factory we have had some trouble 
in inspecting the outer ball race, shown 
in Fig. 1. At last Mr. Phillips designed 
an ingenious gage for this purpose. The 
principle of the gage is shown in Fig. 2 














—— 

| 12846 | 

1 ||| fe 

| | 
SS ee 
FIG.1 FIG. 2 

A BALL-RACE GAGE 
A is the ball race to be inspected. The 
parts of the gage are B, the retainer 


which carries three or four balls of the 
size which are used in the bearing, and 
C a taper plug, which is hardened and 
ground. Lines 1, 2, 3, 
in such a that 


etc., are located 
the movement of 
the plug from one line to the next causes 


a radial 


manner 


movement of 


the balls of o.001 
inch. If the ball race is just right the 
edee D of the retainer coincides with 
the line E of the plug 

Rochester, N. Y FE. MEITNER 


How Do You Make Pneumatic 


Hammer Snaps ? 


Il should 


your readers for I’m sure there must be a 


like to have the opinion of 


who have 





great many had the same 
difficulty that I am having with rivet 
= “a 2 i 

‘ 1] | 

| 

x A 

-— | 

i ——_i 

THE BROKEN SNAP 

snaps used on the Boyer pneumati 


hammer working at an air pressure of 80 
pounds per square inch 
I have tried different kinds of high 


low-carbon steel, 


and 
costing from 12 cents to 
24 cents per pound, and yet I have the same 
trouble, the snaps breaking at A, 

the top of the fillet the 
will 


just at 
Some of snaps 


stand up all day and yet the next 
fire 
they break after doing only a few rivets 


Our method of making them is to get a 


morning, even after warming over a 
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bar of 21/16-inch steel, turn them in a 
turret to the size given and then harden 
them in oil at the cupped end B 


England [YNESIDER 





Two Heat Shrinks 


read number of in 


the 


| have quite 


stances in AMERICAN MACHINIST of 


steel collars and other pieces expanding 
when quenched for a shrink, but I had my 


first experience a few days ago, in taking 


two heats on a too collar to 


get a shrink, or in other words, the collat 


é xpanded considerably more than the 


original shrinkage allowed on the first 


heat, as it could be turned in any direc 
tion, without resistance and fall off the 
shaft if allowed to, but upon reheating 


time, it was 
is tight make it 


The collar was shaped as shown in the 


and quenching it the second 


as it was possible to 


cut and used on an automobile front-axle 
shaft. It was supposed to be hardened to 
resist wear and be a good tight fit as 
well. I will not claim superior wisdom, 
or an intuitive sense that prompted me to 
_— 
Va 
/ 
a 
HEAT SHRINKS 
heat it the second tim: s it was merely 
ccidental 
The machinist that made th t and my 
self were quite positive t would not go 
on the shaft before the rst heat, as we 
both tried it and it wa de slightly 
smaller than the old one Hlowever, he 
got mad, threw 1 ] ré nd told 
me to let it burn up and he would make 
another, but out of curiosity, | put it on 
the shaft the second time and cooled it 
in the same manner tl li rs 
time | heated it The result w is 
re idy stated 1 iess 
I was puzzled, ar - 
know just w ( cular 
occurrences 
I have followed steel work of kinds 
for a quarter of a century and thought 1 
knew everv kink in connection ewit 
but this is an absolutely new one on me 
and I should like 
explanation of it 
If some kind mechanic contributing to 
the AMERICAN MAacHINIST will dig dow 
in the recesses of his brain and brin 
forth a solution, it will save me som 
sleepless nights, as I like to be show: 
If I had heated cooled the collar 
in anv different way or went through any 
different method on either heat I would 


think that had something to do with the 


result, but both heats were precisely the 
same and quenched in the same way, in 
water 


St. Louis T. Toot 





Getting a Broken Twist Drill Out 
of a Hole 18 Inches Deep 


had 
The 


from the 


that 
about 75 holes drilled in it 
drill broke anout 1% 


| was building a machine 


inches 








ETTING A BROKEN DRILL 01 
Lotton tT I he holes lo get the 
roken end [ tried hammering with 
the work upside down, but it would not 
com [hen I got a piece of piano wire, it 
being stiff, | thought | could push it past 
the drill lip and hook it out 1 used 1/16- 
1104 \ de the wire straight first 
en | kep until | found the groove 
f drill ew the ken drill was 
| ong and that | had to 
get the w the point in order to get 
1 hold on the drill. I put the wire down 
far as I could, then started to pull, and 
rprise | got it on the first pull 
\fter it was | found that I had 
red the drill up about % inch, giving me 
mpl m to get the wire past the drill 
point. | also found that the drill cut into 


lustration shows 


Hartford, Conn pw. SKILLMAN 


How do You Flatten Punched 
Blanks > 


vork we ‘ great many small 
hings of the sizes and shapes shown 
necut herewith inclosed These 
form tl side plates of simple 
«1 > 
¢ > ; ° > 
= : _ y, 
A P 
| 
- x 
/ a 
J 
E } \ EN} 
I Hcime drilled tor 
| haf F As 
f e pre hi re slightly 
‘ vexed, which interferes 
ly ot the p Will vou 
kindly sk the readers of the AMERICAN 
\IAcn ell me t some eans of 
S 19 T m to a reasonably lat 
irfa tock used is 17 gage brass 
Minneapolis, Minn Geo, WILSON 
[It seems to us that this is more a ques 
tion of making the dies correctly than 
flattening the work afterward.—Eb.| 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Hobbing Bevel Gears with a 
Taper Hob 


I have given attention to your corres 


pondent’s letter on page 208, on the hob 


bing of bevel gears, and will deal with the 


points raised 


[he correspondent has very carefully 


elucidated the circumstances relating to 


the cutting of a crown gear, and the condi 


tions arrived at are quite correct in that it 


is impossible cut a crown gear with 
hob; but even if it was possible, what 
would be the utility or advantage? <A 
crown gear is One in which the pitch lines 
and pitch circles all le in one plan 
namely, the great circle of a sphere r 
pitch surface is perfectly flat and in n 
sense beveled 
While this is a limiting case both 
bevel a and spur gears, and most valu 
ible fe e study of gears, it is like 
ther limiting cases of no practical valu 
In fac crown gear is seldom, or pt 
cally never, used; therefore, although 
is not possible to cut such a gear with 
hob, it does not follow that others can 
be cut, or that the value of the system 
impaired. Upon referring to the diagt 
of the limiting case one will immediat 
bserve that there are three teeth of t 
hob which do not interfere with the t 
of the bevel gear; but in an ordinary bevel 
gear the curve of the surface in contact 
ith the hob is elliptical; that is to sa 


this falling away from the center naturally 


brings the remaining teeth away from the 
hob and so out of range of interference. 
This interference, which is a serious item, 
disapp« ars in the case of ordinary bevel 
gears, the range of which depends upon, 


and is greatly increased by, the careful 


selection and consideration of the dimen 


ind of the kind of tooth 


sions of the hob 


employed 

[he correspondent also mentions th: 
accuracy, both as regards the hob teeth 
and the revolution of both of them when 
cutting. In the first instance, it is tru 
that there must be a space between 
teeth, and that they must increase or d 
crease in size; but during the interval b 
tween one tooth and the next it is sweep 
ing away, thus forming the sides of th 
tooth upon the blank. At the same tim 
it is traveling slightly toward, or away 


from, the apex of the blank, thus compen 
sating for the apparent differences in tie 
linear velocities of the hob and blank. 

I trust that these few words will enahl 
your correspondent to see 


the direction th 





] + 
order to 


inventor has taken in overcome 
the enormous difficulties which attend thi 
subject 

Manchester, England E. GReEGo! 





The Grinding of Copper Rolls 


Referring to the letter by Mr. Schliefer 
at page 463 regarding the grinding oi 
copper rolls, | wish to say | agree with 


him as to the difficulty of finding a suit 


ible wheel for this purpose and, as the 
following experience resulted im some 
very definite information on this subject, 


it will doubtless prove of interest to him. 


FOR THESE 


ALSO 


wheel to the work was 0.0005 inch at th: 
headstock end and 0.00075 inch at th 
tailstock end. The copper was reduce 
about 0.01 inch on the diameter, three 
universal back rests were used and 

liberal supply of water. There was ver; 
little reduction in the diameter of th: 
erinding wheel when the last rod hae 


been ground 

[he finish was equal to the best wor! 
cone on the grinding machine and was 
a revelation to all concerned when com 
pared with their former efforts. 


lhe Norton Company recommends a1 
. 
elastic wheel 36-3 for the grinding ot 


copper, lead and aluminum, but while th: 
grit seems about 


grade and probably the 








One of our gas- and water-meter manu right, I think that this elastic wheel will 
facturers here uses annually some fill rapidly and not give anything like the 
thousands of the rods shown by the ac good results obtained above. 
companying sketch [he rod proper is In conclusion I may state that I wa 

ade from nch mild-steel bar, turned not only able to show a greater saving 

itabl imensions, after which the olid brass rods of the same dimensions a 
a 

So drawn Cop; 

) l Ss! yu 
i uu . 

ROD TO BE GROUND 

brass nut and copper covering are shrunk ven in the sketch by using the sam 
“sweated” on. This concern was using wheel, speeds and table feed, but was abl 


a plain grinder, taking 35 minutes to re 


duce the bar about 0.010 inch on the cop 


per diameter; even at this slow rate of 
grinding the wheel at intervals lifted the 
rod right out of the machine and threw 
it all twisted onto the floor This has 
been my only experience of the grinding 
wheel throwing work out of the centers 
and it happened more than once when 
only half way up with the first cut of 
0.00025 inch depth. I had an opportunity 
here to try an alundum wheel \fter 
trving “46L” and “80L” alundum with 
insatisfactory results | 


tried a “60 M’ 


undum The details below were secured 


after grinding some 50 rods in 5 minutes, 
10 seconds each, a dead saving in time 
lone of fully 24 hours on these 50 rods 

lhe copper sleeve was inch finished 


diameter and revolved at 288 revolutions 
per minute, equal to about 38 surface feet 
per Che did the 


work 12x34x5-inch 60 M alundum 


minute wheel which 
was a 
at about 
The table 
travel was equal to about 6 feet 6 inches 


per 


revolving 1600 revolutions, or 


5000 surface feet per minute 


minute and the automatic feed of the 


to give an automatic feed to the wheel ot 


0.002 inch at the headstock end an 
0.0025 inch at the tailstock end 
Glasgow, Scotland Rosert Brown. 


I have read A. B. Schliefer’s letter at 
page 463 regarding the difficulties of 
grinding copper rolls satisfactorily. What 
he says is true if a vitrified grinding 


I have, however, seen ex 
silicate 
The particular job I have in mind 


wheel is used. 


cellent results obtained’ with a 
wheel 
was the grinding of a quantity of copper 
A silicate corundum whee 
Emery Wheel 
Works was used, No. 46, grade 2! The 
Brown & Sharps 
plain grinding machine with a liberal sup 


the 


commutators 


made by the American 


work was done on a 


ply of soda water and finish was 
excellent. 

\ common difficulty in grinding copper 
is that the copper grindings lodge in the 
surface of the wheel and these, passing 
rapidly over the work, scratch it. With 
the this did not 
occur 


Providence, R. I 


above-mentioned wheel 


E. U. Ricu. 
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Planing Machines, Split Cotters 
and Lathes 





[he old sayings “There is nothing new 


der the “The ancients have 


would 


sun,” and 


Jen our inventions,” be demon- 


rated more frequently if we had a few 


re Dixies snooping around among the 


cients 

[ was reminded of this in seeing cut, 
g. 3, page 559 of the old planer Dixie 
ind in North Chelmsford In that I 


ind what I believe to be the correct 


n for guiding the sliding head on the 
and the gist of the 


mply having the guiding surfaces at the 


ss-rail, thing is 
ttom part of the rail, the top serving 
ly as a stay to keep the head upright in 
e back-and-forth direction. 

been glorifying myself for the 
st fifteen years as being the first to do 
and all the 
now 


I have 


e thing right, glory I can 


t out of it is that no one seemed 


have sense enough to this feature 
the old 


[his machine not only had the guiding 


copy 
North Chelmsford machine. 
rfaces at the bottom, but long, exactly 
I have done; and while not as liberal, 
inticipated the scheme as completely as 
other features anticipated other fea- 


res of the modern planing machine 


[ have been specially interested in 
other articles in that number of 
AMERICAN MACHINIST One was 

Mr. Marks’ description of his circus 


nder the auto. I want to plead guilty to 


split-cotter question and might as well 
tell the whol 
When 
found my brother 
brother William 
ring the nuts on mowing machines 


In visiting England 


story 
I returned from England in ’64 
a spring key, 


making 


had invented, for s« 


again in ‘67 I ran 


/ 
ss the split cotter Mr. Marks illus- 
d, secing its advantages, on my 
irn home I prevailed on the managers 
order a half ton of half round wire 


m England and go into the split-cotter 
iness 

was just as foolish in being particular 
have the two ends of the ‘cotter even 
ninety-nine out of 
to fold the 


ust the same 


a hundred people 
ends of a letter even which 

bother to the one who re 
es is as the split cotter was to Marks. 
\fter we started to make them even, we 
ld not sell them if they weren’t even. 
ve kicked myself about this more than 
he chauffeurs in the country will in 

rs. And what makes me kick my 
to think that when I 
iner 1 never hung a door 


the more is, 
without 
ff the pin in one of the loose 
nges, with great satisfaction when 
» hang the doors 

would be the result if 
machine-tool builder would ask a 
ren like E.-M. King and myself to 
present lathe 


nder what 


f 


improvements in the 
ably if they followed our sugges 
they could not sell them before the 
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I am glad 
anyway to have company in this criticis- 


world got over wanting lathes. 


ing business. 
Syracuse, N. Y Joun E. Sweet 


A Time Recorder for Machine 
Tools 


The letter of William Lodge on page 405 
does not appear to me to be a very con 
vincing argument in favor of the device 
He is in error in assuming that I had 


overlooked the point he mentions, for | 


had a certain value if re- 


liable, but I also considered the result de- 


considered it 


sired could be obtained by other means. 

In the case he mentions, of being able 
to save several hours on one particular 
job, I would like to ask if it was a coin- 
cidence that the recorder happened to be 
connected to that particular machine when 
on that particular job, or are we to as- 
sume that the same, or a similar saving, 


can be shown on a _ moderately large 


proportion of the machines to which the 
recorder can be connected? According 
to the description, only two machines can 
be indicated at one time, then, in a shop 
having, say, 100 machines, the chances are 
another ma- 


against finding 


chine in which the proportion of stopping 


very much 


time to working time is large, unless for 
one of two reasons, namely: 

(1) The 
common to the type of machine; or (2) 


stoppage is unavoidable and 
the machine shop is behind the times in 
latter 
would say that not only was the machine 


workshop methods. In the case | 
shop foreman to blame, but the superin- 
tendent as well, in not seeing that when 
a job out of the ordinary run was put 
in hand the for handling 


proper dev ices 


that job were also provided. It should 


not be left to 
pening to drop on that omission as a mat 


a mechanical device hap- 


ter of chance, for when the recorder does 
+7 


so point to something wrong, then a 
quicker method has to be devised after 
ili. This should have been done in the 


first instance. If the job was not out of 


the ordinary, then the ordinary shop ap 


pliances should take care of it in reason 

would be far 
saier to have a good foreman on whom 
with the 
supervision of the superintendent, and the 


ble time I contend it 


you can rely, together direct 


consideration of all special jobs before 
they reach the machines, than to place ré 
liance on a device which is really no sure 
guide, 

Of course, it would be absurd of me to 
imply that the weil known shop in ques- 
tion suffers from the second reason given, 
and I do not desire to do that. When I 
say “no sure guide,” I maintain that cer 
contract the 


habit of letting their machines 


tain operators would soon 


light 
if they thought there was a possibility of 


run 


an account being taken of the proportion 


of machine running time to standing time 





Mr. Lodge’s concluding remark that this 
cannot exist if the production is held 
to the proper standard, raises the ques- 


tions as to what this standard is? How is 


it obtained? and, if it is being main- 


tained already, is there any need to. in- 
time recorder? 
Glasgow, Scotland H.A 


¢a1l » 
Stail a 
DUDGEON 


Filling Holes, Which Have Been 
Punched, with Punchings— 
Limits 


Referring to the inquiry of J. H. S. on 


presume he refers to such 


page 533, | 


articles as junction boxes for electric 


wire conduits, which are plugged as he 


describes. I am sending you under an 


other cover plate for a straw 


sewing 


machine which has been made for 30 
years 


You 


plugged-up hole. In 


will note in the front of it a 


making up these 
plates we save some of the punchings and 
use them to plug up one of the holes, be 
hole is re- 
that it 


We fasten the plugs in by 


cause in use, sometimes the 


quired and sometimes it is best 
be closed up 

slight blow in a foot press, but I under 
stand that similar work is being done by 
utilizing a device similar to a “knockout,” 


which inserts the piece again after it is 


punched, and the operation upsets the 
piece slightly so that it will hold in place. 

Referring to Mr 
page SII, 


sible to 


Johansson’s article on 
it would seem to me to be pos- 


state his proposition much more 


clearly, briefly, and in a manner that even 


the common or garden mechanic would 


understand better by saying: “Limits (tol- 


erances) should be based on a percentage 
of dimensions, instead of 


be ing an arbi 


trary constant addition irrespective of 
dimensions.” 
ae ; ; 
he simplest language is best and the 


technical jargon of science is not under- 


humans \ 
method of speaking in general use, should 


stood by ordinary word or 


always be used not alone in speaking to 
think that 


understand better. 


the unenlightened, but | even 
“An 
terior” and “posterior” are no better than 


tront and back 


the elect will 


New York Ronert J. HEARNE 

[The sample shows a formed piece of 
heet etal 1 \ ere re several 
h One of the holes, situated in one 

the | Is has been plugged as de 

ribed e plug evidently secure 
inst cidental displacement.—Ep. ] 

\ ti n was recently at 
Pro I. Kl for the Austrian Gov 
‘ eintorced concrete 
bridg ( old, in order to deter 
mine the effect ‘f combustion gases on 
concret In general, it was found that in 
Itrati ft gases of combustion from 


le comotives h; d not extended deeper than 


0.4 inch 
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The 


Movement to Prevent 


Accidents 


From time to time we have noticed in 
these columns the work that is being done 
by the National Museum of Safety De- 
vices, tending to reduce the accidents to 
the life and limb of our industrial popula 
tion, or at least to surround the individu 
als thereof with 
Much more has been done along these 
countries of Eu- 


proper safety devices. 
lines in the 
rope than in America, possibly to our dis- 
credit. This situation is undoubtedly about 
to be changed, as there are several move- 
a public 


progressive 


ments on foot tending to create 
sentiment in favor of taking steps to pre- 
vent accidents as far as it is feasible. 

One action of this character was taken by 
the American Foundrymen’s Association 
at their held in Toronto, 
through the appointing of a committee on 


last meeting 
the prevention of accidents in foundries. 
That committee has prepared a circular 
letter and accompanying blank that have 
been sent to the members of the American 
Foundrymen’s Association requesting a re- 
port that shall embody accident statistics 
from July, 1907, to July, 1908. The blank 
tabulates accidents under eleven headings. 
Personal carelessness, careless 
shop 


which are: 
work, inattention to surrounding 
conditions, intoxicants, smoking, unavoid- 
able accidents, neglect of safety devices 
provided, disobedience of orders, taking 
chances, inferior “workmanship on ma 
used, ignorance on part of 
ployees. Opposite these causes are to be 
tabulated the number of persons killed and 
cost of atten- 


terials em- 


injured, together with the 
tion, cost of repairs and resulting fire loss, 
if any. If a keen analysis is used in filling 
in the data on this blank, we believe that 
the items, neglect of safety devices, dis- 
obedience of orders, taking chances and 
personal carelessness will hold a large pro- 
portion of the total number of accidents 
recorded. 

Safety devices, no matter how elaborate 
ly developed, will offer protection to but a 
small portion of entire population. 
Other factors must be brought into play 
before serious and fatal accidents will be 
In speaking of 
Thomas D. 


our 


reduced to a minimum 
this phase of the 
West, chairman of the committee to which 
we have referred above, stated before the 
Philadelphia Foundrymen’s Association, 
“The writer cannot figure out 
isting conditions that 
cent. of our population can be safeguarded 
hy the best application of safety devices 
that are to be provided. When 
sider that we are daily maiming and kill- 
1600 destroying nearly 


subi cz, 


from ex- 


much over 20 per 


we con- 


ing nearly and 
$2,000,000 worth of property, the 80 per 
cent. that cannot be protected by safety 
devices strongly affirms that whoever de 
sires to help best prevent accidents to any 
commendable degree will have to look to 


other factors.” 
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Shop Secrets 


It has long been the policy of the 
AMERICAN MACHINIST not to publish in- 
formation on methods processes 
which manufacturers prefer not to have 


and 


published, and our contributors under- 
stand that material of this kind is not 
wanted in this office. Our policy in this 
matter is so well known that manufac 


turers have no hesitation in showing us, 
and frequently do show us, methods of 
the most interesting character, with the 
understanding that the information given 
is not These 
confidences are always respected, although 
our belief is that the policy of secrecy i 
a mistaken and that it frequently, 
fails to accomplish its intended purpose 


intended for publication. 


one, 


We frequently come across cases which 
illustrate the futility of secrecy in a man 
ner which, while highly amusing, is at 
the same time exasperating to us as pub- 
lishers, and a recent case of this kind is 
good enough to lay’ before our readers. 
One of our editors, while being shown 
through a shop, which, for the purposs 
of this article shall be called Smith’s, and 
in general, is extremely liberal in 
its methods before the mechanical 
other things 
and widely 
connection will 


which, 
laying 
public, was shown, with 
some extremely 
useful methods 
work of the highest character, and f 

which he asked the privilege of public 

This was denied because, as Smit! 


interesting, 
used in 


tion. 
put it: “I have but oné competitor in thi 
line of work, Mr. Brown. These meth« 
are directly applicable to his work, ar 
to publish them would give him an a 
vantage which is now mine and which 
cannot afford to lose.” 

This, of course, is the stock argument 
although in this litt! 
stronger than usual, because of the fact 
that between Smith 3rown there 
the keenest kind of rivalry, their field of 
work being highly special and of larg 
importance. 

The matter was, of course, dropped, | 
at a later date information drifted int 
this office to the effect that Brow: 
superintendent had deliberately hired o 
of Smith’s leading men away from h 
for the purpose of obtain! 
knowledge of the methods in questi 
Under these circumstances we felt tl 
it would be no violation of faith to ¢ 
the material from Brown, as, coming b 
to Smith in this manner, it would sim 
tell him what he already knew. Appli 
tion for permission to publish 
methods was, therefore, made to Brow 
whose superintendent, after the mani 
of some superintendents, had given h 
to understand that the methods were 
own and said nothing about the.real m 
ner in which they were introduced 1 
the shop. Judge of our surprise th 
when Brown replied in almost the ident 
cal words that Smith had used! 


case it was a 


and 


express 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE LATEST 


A Large Portable Boring Machine 


his is a large, portable boring machine 
recently built by the Beaman & Smith 
Company, Providence, R. I., and used. for 
boring, tapping and milling. The bed is 

f box form, is 40 inches wide by 15 
inches deep, and long enough to allow 
1.column travel of 6 feet. The column is 
moved by power and carries a head which 
has a vertical movement of 4 feet 6 inches 
This can be moved either fast or slow 
by power and also has a fine hand ad- 
justment the same as the column on the 
bed. 

The boring spindle is 5 inches in diam 
eter, can be reversed for tapping, and has 
18 speed changes ranging from 2 to 100 
revolutions per minute. The guide which 
carries the spindle runs in adjustable 
bronze boxes. 

The automatic feeds vary from 0.005 to 
44 inch per revolution of the spindle, there 
being 18 changes. For milling, the feed is 
from ™% to 3 inches per minute for anv 
spindle speed. These as well as all other 
power movements, are controlled from 
the operator's platform, as can be seen. 

The spindle drive is from the 1o-horse 
power variable-speed motor, which drives 
through the wide chain belt shown to the 
horizontal shaft below. From this the 
spindle speeds and feeds are driven 


through the upright shaft, and at the right 
can be seen the gearing which 


raverse for the column 





The Largest Cupola 


was recently installed by the 


























A LARGE 





PORTABLE HORIZONTAL BORING MACHINE 


INFORMATION 


Harvey, Ill, for the Standard Cast Iron 
Pipe Company, Bristol, Penn. The shell 
is 108 inches, the wind box 130 inches, 
with a 10%-inch lining. It is fitted with 
16 tuyeres in two rows, and has a capacity 
of 27 to 30 tons per hour 

[he bottom frame has a structural-steel 
frame to carry the heavy loads, and th 


bottom doors are steel castings riveted to 


the steel frames. Straight cast-iron hol 





LARGEST CUPOLA BUILT 


low columns are used, each with a large 
flange, which makes a sevarate base un- 
necessary [he safety tuyere on the 
cupola has a spout running through the 
wind-box shell; this is lined, and has 
the usual safety slide Its location brings 
it under the cupola tender’s eye at all 


times 





Stopping Leaks and Cracks 


lhe stopping of leaks, filling of holes in 
castings and similar work is often very 
important, and almost every machine shop 
occasionally has it to do. The H. W. 
Johns-Manville Company, New York, 
has put out what it calls the “Leak-No 
Metallic Compound” for this purpose. It 
resembles powdered iron, and is applied 
by mixing with water to a putty-like paste 
Ti is guaranteed to stop any ordinary leak, 
such as in automobile cylinders, ammonia 


or water pipes, or anything that does 


not exceed the heat tl 


at cast iron will 











Turret Chucking Lathe 
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spring collets may be used.  Self-oiling 
ring bearings are used and the cone is 
urned inside and out to insure perfect 
ala 

The wavs ar fiat, both the cut-off slide 








































screws and other 


Regular chucks 


a hardened and 


TURRET LATHE 


and turret being scraped to fit. All bind 


ing levers are above the bed so as to be 


Ci sil) icce ssible Two tool posts are pro- 


vided on the cut-off slide to allow a form- 
tool to be the back, the slide 


ing used at 


ot the operator at all times, 
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being operated by ratchet and pinion from 
the hand The turret has 
six holes, and is locked in position by a 


slots to 


lever shown. 


hardened-steel ring with 


enable the hardened-steel locking pin to 


taper 


enter the turret and also take up all wear. 
A stop screw is also provided for stopping 
the 
either milling or 
as the Stuyvesant lathe, and is built by 
the J. G. 


turret slide at any desired point for 


boring. This is known 


Blount Company, Everett, Mass. 





Automatic Double Slide Press 


a double press, each 
and _ has 
a series of op- 
erations on either brass 
or steel. After a strip has passed through 
machine to the last die, eight opera- 


[his is in reality 
slide 


been designed to perform 


operating four punches, 


ribbon stock of 
the 
tions are performed at every stroke of the 
press and as the machine runs 180 turns 
per minute it performs 1440 operations 
in that time, and finishes the article com- 
plete without kind 


[his not only means a saving in time, but 


rehandling of any 
also in shop room and as the feeding is 


automatic all danger to the operator is 
avoided 

Both top and bottom slides are operated 
by toggles driven 
the operation of the shaft is controlled by 


clutch, under control 


from one shaft, and as 
friction which is 
it can be in- 

This 


has the additiona? advantage of enabling 


stantly stopped when desired also 











prercr g| 
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SIDE VIEW, SHOWING FEED AND REEI 














wn 














November 19, 1908 


the press to be stopped or started during 
he dwell of the machine, doing away w 

some of the shock and strain of the feed 
mechanism (his is said to be partic 


tlarly noticeable in the case of ribbon 
feed and to affect the regularity with 
which it is fed 

All toggle connections are indep 
ntly adjustable, enabling the change of 
timing the operation so that either th: 
op or bottom slide may finish its str 
first and dwell until the other slid 
mpleted its operation lhe fee 
olled by a G-point Geneva stop m 


The stock is held on a reel wit 


on ) <¢ while scrap goes ont 

| +] nad ds 
cé With a ve read ad! ng ( mp 
sating device to sure nitorm tens 
egardless . a I it of rap I 
ee] 

Each die is in an independent subpress 





so that it can easily be removed 
placed without disturbing any of th 
thers, and without injury to _ itself 


\\here the work requires drawing among 


her operations, this 1s done before 
nk is cut out of the ribbon, so as te 


llow the metal to contract in every dire« 


tion The independent arrangement of 
ibpresses permits the adjusting of cente1 
istances to match any distortion of sp 


\fter the blank is cut out of the ribb 


is forced b 





chine has recently been complet 
he E. W. Bliss Company, Brooklyn, N. ¥ 


Tapping Attachment 


he sieeve /1 


\ sectional view shows t 
lriven by the spindle of the lathe or drill 
press and having a bevel pinion on_ its 
] - | } +} R } 
lower end Chis meshes wi ; a 


ms to ©, whicl turns In a fre 


through tl 








ric, I MOTOR-DRIVEN CENTRIFUGAL AIR COM 
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the tap J also 
} ~T space ] Ss to 
( whe 1 ma 
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yf some kind. 


es I 
} Dp / 
p i 
) thie iG s 
1) ‘ Dawe’) 1 
I 
revents t | 
19 | } 
md in the ii 











e tap touch ne work it forces 


ntact with the pin in A and 


driven into the worl The stop 


p he movement 


ly / whil ti tap draws the 


pind down and pin E out 


wit] nd the pin F into con- 


the pin in ¢ \s this runs in 


» XS 1 p ds per 
) t? 70 
I t 
I r pe nit te 
1 ais ; ' 
4 i 
cur 
I 
casing with an in 
t the center a lischarge 
ircumterencs ly appeal 
pp 101 1 to the 
( I | 1) p the eT 
pon the desig 
ler an i the 
T f 4 nart hy re 
l | I 
' ilt and will operate under 
diti \ I ww cost 


\ compressor of this 


ires a thoroughly reliable high 


and either turbines, direct or 














with a’ blast gate located in the discharge 
main. This gate consists of a simple but 
terfly valve which prevents the compres- 
sor from becoming loaded during the 


also cuts off the dis- 


starting period. It 


charge main from the through 


the 


opening 


hell to the atmosph re 


compressor 
set 1S 


when the 
As in the case of « 


pressure depends on the peripheral ve- 
locity or rim speed of the impeller. In 
creased pressure Ca be obtained by in 
creasing the speed. The volume of fre« 
air is, however, limited by the capacity of 
the driver and hence must be reduced pro 
portionately to the increase in pressure, 
otherwise the driver might become over 


loaded 

The pressure in the mains leading from 
the compressor is entirely free from pul 
constant for all vol 
the rated of the 
Che power required to drive 


sation and practically 


umes within capacity 


compressor 


centrifugal compressors varies approxi 
mately with the volume of air delivered 
when operating at a constant speed. This 
fact gives flexibility and economy where 


loads 


being 


satisfactory 
the 
the 


variable are required, 
between 


of 


efficiency obtained 


limits and 125 cent. 


of 25 
load 


For foundry cupola 


per 
rated 
service the direct 


current motors can be compound wound 
as to automatically increase the speed 
should the of de 
crease, thus increasing the pressure of th¢ 


of 


SO 


volume air delivered 


air and preventing undue reduction 
flow of air through the cupola when it 
Further adjustments of pres 
sure can be made by changing the speed 
of the motor the field 
rheostat. Similar results are obtained for 
the means of a 


compensating This feature is 


chokes up 


by means of 


turbine-driven sets by 
governor 
not required in all foundries though it is 


considered essential in some 





Heavy Drilling Vise 


While designed primarily for the drill 
press this vise is equally useful in milling 











Ht 


machine or planer work, as it is very 
The 
round bars on which the 


All edges 


square so that it can be us¢ 


heavy and r in conétructior 
guides are heavy, 
are finished 
] 


movable jaw slides 
true and 
flat on the table, 


on either side or on the 
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end and hold tl work square in 
positior 

As sh 
ing base, 


n, it is furnished with a swivel- 


which is attacked with two bolts, 


and is easily removable when a plain vise 


is wanted. It is made by the Titus Ma- 
chine Works, Marion, Ohio 
The Carr Tool Holder 
Instead of going through, or in th 
re gular tool post A, this holder goes over 
or around it and is held in place by the 


t 


which goes through the slot in the tool 


tool-post screw clamping on the piece B, 





t 
Le 







S 
































Fit 2. HOLDER FOR SMALL TOOLS 


post. The cutting tool is clamped on the 
side of the tool block in dovetail grooves 
iormed in the block itself and the top or 
small vertical adjust- 
the threaded 
nut surrounding the tool post and raising 


clamping piece. A 
ment is provided by large 
the whole block. Fig. 1 shows a parting 
and thread tool in position, but any kind 


can be held in the same way. The tool 
block can be reversed to hold tools in 
either right or left hand 


Fig. 2 shows a holder for inserted cut- 
ters, clamped to the tool block in the same 


dovetails as the larger or solid tools. The 
details of the holder are shown below the 
tool bloc] \s ther two clamping 
screws the t Is can be used up till they 
re qui 

Fig. 3 is the ing b ich goes i 
the do iil his 1 blo The ba 
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holder is a split bushing with dovetailed 
sides, and clamped together by the top 
it can 


round so that 
any angle, and it is easily 
as the work demands 


plate. The bar is 
be turned to 


moved in or out, 


It is held very rigidly so that any spring 





FIG. 3. THE BORING BARS 
is due to the bar itself and not to the 
holder. These are made by Carr 


Brothers, Industrial building, Syracuse, 


N. Y. 


Electric Motor Brake 


It is often as necessary to stop a motor 
quickly as to have it start promptly, and 
to accomplish this the Westinghouse Elec 
tric and Manufacturing Company, Pitts- 
burg, Penn., has brought out the braked 
alternating-current motor shown’ with 
this. 

The braking action is obtained by the 
coil spring underneath, the electromag- 
net holding the brake shoe away from the 
wheel, the motor. 


while current is on 




















ELECTRIC MOTOR WITH BRAKE 
for 


lugs 


[his spring is not heavy, however, 
soon the beams strike the 
under the brake bands the brakes 
more firmly by the motor itself. 


as as 

set 
This 
will operate at a considerable angle, but 
not in any position. 
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4 Portable Milling Machine for 


Facing Frames 


Chis is a special milling machine de 


gned for truing up the pedestal bearings 


n car-truck frames after they have be- 
yme worn out of true. It is a very pow 
ful tool having an inserted-blade mill 
g cutter of high-speed steel, which has 
adjustment of 1 inches in and out, 
lowing for different width jaws and also 
r the depth of the cut 
ne by a worm 


The driving 1: 
and worm wheel geared 


+ 


Oo I \ large number of different 





oo le, 
iL 
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shaft end can be fitted to use an air drill 
or any portable power: 
Various sizes will be built to meet re 


quirements, and it will be found 
other fields than that for which it was 
lesigned. It is 


originally I 
Philadelphia, Penr 


Underwood & Co., 


Automatic Wire Cutter That Runs 


Continuously 


This machine is always ready for busi- 


ness, as it runs all the time and only re- 


> 








PORTABLE MILLING MACHINE FOR TRUCK FRAMES 


feeds are provided to suit the conditions. 
[he bed of the machine carrying the 
sliding head and milling cutter has T-slots 
on both the top and bottom edges on the 
back in which fit the projections of the 
clamps that hold the tool rigidly to the 
pedestal. In the center of these clamps 
are adjusting screws that clamp the whole 
device to the back of the leg without 
springing the bed or the work to be 
milled. At the top and bottom edges are 
six set screws for holding the machine 
edgeways, and these in conjunction with 
» clamps hold the machine firmly 
This will handle taper as well as par 
illel jaws, for by placing wedge-shaped 
ieces in the chuck the machine will mill 
» side having the taper equally well and 
With very 


ide jaws a parallel piece can be used in 


line as the straight side 


same manner, giving the tool a very 
le range of work 
lhe regular cutter is 834 inches in diam 
r, and is capable of taking a deep cut 

adjusted by a socket wrench which 
into and operates a cross-feed screw 
the center of the cutter moving it in 
ut, and still retaining a long bearing 
the shaft and driving device. The 
While the ma- 


drive 


1 has 20 inches travel. 
is ordinarily belt driven, th 


quires a pressure on the treadle to oper- 
ate the cutter and cut off anything that 
is put into it. 
the larger for 7/16-inch wire and the ad- 
justable stop allows any number of pieces 
to be cut off to the same length when de- 
sired. This gage will 


lengths of 2 feet. 


It has five sizes of holes, 


measure up to 
The bearings are large, the balance 
wheel is heavy for carrying the cutter 
through the wire and an eccentric, con 
trolled by the cutter dog, drives the cutter 





"ty 


slide It can be belted direct from the 
line shaft, or equipped with counter 
shaft if preferred. It will handle brass, 
16 inch in diameter, 


or steel up to 7 


nd at the rate of 260 pieces a minut 








AUTOMATIC WIRE CUTTER 


Cutters can be 


sharpened by grinding on 
their face, and new ones are easily made 

It stands 30 inches high to the table, 
the pulley is 17 inches, takes a 2-inch belt 
and runs 275 revolutions per minute. It 
Machine 


is made by the Narragansett 


Company, Providence, R. | 





Grinding Large Work 


We recently illustrated a 20x142-inch 
plain Norton grinder and show herewith 
the machine after finishing an engine shaft 
that weighed 8000 pounds. It is 13% 
feet long, the largest diameter being I7 
The shaft 
2 inch large, and the 


and the smallest 1374 inches. 
was rough-turned 1/ 


grinding limit of accuracy was 0.00! inch. 

















GRINDING A LARGE ENGINE SHAFT 
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The grinding time on this shaft was 6 
hours, including time required for meas- 
uring rious diameters. Setting up the 
machine, and handling the shaft in and 
out took two hours more 
‘ . a 
Nobody’s Fault 
By |] H [THOMAS 
I will try and describe why we have 


failures and long-drawn-out commercial 


results in manufacturing new machines, 


such as adding machines, typewriters, etc. 


My 


along 


practical experience has been mostly 


these lines [here are today, as 


we all know, more good things dead in 


the patent office for want of capital than 


nufactured. 


are being ma 

We will say that Jones has invented a 
machine which clearly has many advan 
tages over the ones now in use. At least 
Jones thinks so, and is able to convince 
several other people to his way of think 
ing, which serves the ultimate purpose of 
perpetrating on the public another ma 


1 
} 


chine for said public to scratch their heads 


over and decide which company has the 
smartest set of salesmen One machine 
is in all probability as good as the other 


for all practical purposes 


But not to get too far from the original 
subject, we will take up Jones’ machine 
and follow it to the customer. (First 
scene—enter Jones, Bill wiping his hands, 


all others have left the shop) : 


“Say, Bill, will you come out to my 


? 


house this evening? I’ve got something 
I want you to look at. I want your opia- 
ion on my adding machine; I’ve got it 


almost done” (the almost done, sotto voce, 
after f that 
one hears) evening, 
Jones, I hi 


him connect up his rotary engine; he has 


glancing four 
“Can't 


ways to see 


this 


no 
come 
ive promised Charley to help 
it all done ready to put steam in and try 


it out. If it works as he thinks, I get a 


new suit of clothes out of it. It looks 
all right to me; you can pick his model 
up in one hand, and Charley says with 
some little changes it will develop 4o 
horsepower; drive an average automobile 
up the side of a hill on an angle that will 


surprise the natives. Charley says he ex- 


pects to propel an auto 150 miles an 
hour if he can find some place with a 
straight track that long. It only requires 


rallons of gasolene to go fré 
irk to Cy} 


about five 


New Y 


ym 


“ago, according to con 
servative figures. I'll tell you what I'll 
do, Jones; Charley and I won't be down 
tomorrow; he is going to do some ex 
perimenting, and I will try and get up to 


your house tomorrow night about 8 
o'clock, and will be glad to give you the 
benefit of my knowledge on adding ma 
chines.” 

i111 does not smile when he says this 
His experienc: n adding machines 


(spoiled en subpress castings 
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fired him) wouldn't 


the 


before the foreman 
know the 


he saw it. 


machine company made if 


Can you beat this for expert advice ? 


(Scene 2—IJones’ dining room next 


evening at 8. Enter Bill with very much 
discolored countenance and one eye closed 


entirely. ) 


“What’s the matter, Bill—run over?” 
“No, Charley’s rotary. Was cranking 


it and something broke and hit me in the 


and when came to the neighbors 


eve, I 
were coming back to get me after putting 


Charley in bed. Remind me tomorrow to 


tell the old man that Charley is sick and 
won't be down for about a week. Now, 
if your adding machine doesn’t run with 
gasolene I'll take a look with my good 


eye.’ 

Bill get together, and about 
Bill departs after telling 
but to 
some patent lawyer going on that machine 


Jones and 
2 o'clock a.m. 


Jones not to lose any time, get 


diately, and cut out working on a 


111iiN¢ 


Jones is a pretty good 


ind nobody pays Bill for 


lathe Because 
fellow naturally, 

. mcg ae 
sill is very generous with 


around 


his information, 


it, and pretty soon it is known 


own that Jones has a cracker-jack ma- 
chine, will add up to 99,000,000 with only 


seven kevs, etc 
\ll Jones needs now is a manager. 
Pretty soon along comes the promoter, 


who agrees to advance his time and gab 
for half interest, and Jones, after trying 


to talk direct to several moneyed men, 
and being turned down several times in 
rapid succession, agrees. He and the 


promoter get busy and pretty soon Jones’ 


neighbors are entertained by seeing nu- 


merous moneyed men driving out their way 


to see the machine. The machine, by the 
way, almost works, that is, if you run 
slow at certain times and know just what 


times to do so. It certainly looks good 


Now Jones really believes that this ma- 
chine with aforesaid slight changes will do 
the work commercially correct, and his 
statements being absolutely sincere usu- 
ally convince the moneyed man 


this 


The pro 


knows and 


moter the business man, 
between Jones’ sincerity and the pro- 
moter’s gah-fest, finally agrees to furnish 
a given sum to build a new model that 


can be used to form a company with. 

ideas, 
1 
Op, 

a OP 


toolmakers and 


Jones leaves his job with seashor 


and rents a shop-right in some joi 


starts in with several 


modelmakers to get out a model which he 
has agreed to have done in three months. 
Six months after Jones, looking much 


thinner and not so cheerful, finds himself 
owner of one-third interest in the Jones 
Adding Machine Company, and the model 
His 
time previous, and at 

he sells 
1ob hunting again 
The 


some 


is not done salary expired some 


his wits’ end finan 
and 
Jones. ) 
listening te 
the tool 


has lost all 


cially, his share outright 


(Exit 


POCS 


business man, after 


hammer work of one of 


makers (disinterested party ?) 
| ) ’ 
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confidence in Jones and proceeds to feel 








glad when poor Jones is down and out 
thereby cutting the rope that keeps th 


ship together. He wonders what th: 


fool Jones meant when he said good-by 
about there being something he has jus 
discovered about the machine that no on 


knew. 
the 


himself 
worked 


but 


only on machine 


years, and, of course, is not expected t 
know as much about it as the disintereste 


party(?) previously mentioned. 


Now we come to the mistake that reall 


up the The disinterest 
party is made superintendent of the Jon: 
Adding Machine Company. Machinery 
and the business 
with the value of 
as nucleus, for the machine th 
all of 


see a nice, clean sh 


eats money. 


installed man forms 


company patents an 
equipment 
is going to put them out bus 
Now 
with everything painfully new and a strin 
of toolmakers, making up tools and di 
for the parts of the that tl 
superintendent thinks won't require at 
Pretty the experiment 
room the superintendent that | 
had better stop work on lever No. 691, 
they think they might have made a mi 
it interferes wit 


1ess(?). we 


machine 
changes. soon 


notifies 


take in the shape of it; 


a new shaft they find will have to 
put in. 

The superintendent hustles over to t 
tool-room foreman and finds that the « 


s| he 


about 


is finished and can’t be changed 
sult is, the junk 
rapidly as the finished tools, and prett 


pile grows 
soon another superintendent is requir 
If he should come on and tell them t 
truth, that they have started too soon 
allowed 


manufacture, he wouldn't be 


hang up his hat, but he will take a chan 


Jones, by the wa 
about 1: 


Possibly he is the right man in the right 


place, and will really get things going 
a while, and eventually the stockholder 


get some return for their investment. But 


more often the machine never really 


tains its perfect condition for the simple 


that too much has be 


spent in equipment to make it safe for a1 


reason money 
man to go before a stockholders’ meeti! 
and say, “Gentlemen, we had better s! 
up shop and reconstruct our machine 
His answer would be, “We did not s 
for you to invent a machine for us; 
want a man to manufacture one that 


are satisfied is the best in the world.’ 





Personal* 


Walter B 
Boston, has 
Guild a 
commission for 

David J. Post, 
Manufacturing C 
the 


Snow, publicity engineet 
heen appointed by GOV 


the Massachus 
blind 


treasurer of 


member of 
the 
the Ve 

Hartford, Cor 
h business trip 


mpany, 


sailed on loth for 


Europe, expecting to be gone about f 
or five weeks 
*Items for this column are solicited 
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feel Leo. C. Steinle, European sales man Victor flaming istrated, 8 pages, for manufacturing sas! 


out iger of the Gisholt Machine Company, 8x10} inches $10,000 will be spent for machiner G. H 
Block, president 


tl sailed on November 9, after having spent Goldschmidt Themit Company 90 West 


: : > ee ‘ ' or? a Dl et ‘ rities , mi the nternational ur Lh ‘ Cories 
th four weeks on this side looking into busi street, New Yor Pamphi ntitled Appl rhe | : ul Car ‘ N 


1-t - 1 . cations of Thermit in Foundr Practice Illus 0 being orgal ed las elected ite lor p t 
, a less conditions. trated, 2S pages, 6x9 ches, paper cl j be ised for building 1 repairing 
jus Horace N. Case, formerly with Becker Boston Gear Wor Norfolk -Downs. Mass irs, LOCOTHOLI VE et Office re in the Maison 


Ol Milling Machine Company, of Hyde Park, Catalog E2, o1 tee pur beve miter and 
Wa Mass., has accepted a position with the "Ca! Bears, maeks cele Cove, cam Phe Automatic F — = Minneapo 
Fairbanks Company, and will travel out bah igs gr Met mo geisesh , . poate Head 
f their Boston office orks ae z 


a. J. G. Matthews, formerly in charge of head electric trav ranes. Bulletin No. Commerce B 


| 1 s t l rl ‘ oO ( v ( t 
the Peerless reamer department of thi atiep - . . ' , 
1] > . reanized | Mi ’ i ‘ 
al T , Pent ania Crusher Compa hiladelphia reanized a 
Cleveland Twist Drill Company, has 1 - , s ; 
Be lv 1 ; , Penn. Catalog No. 11, describing H el 
itl\ ecome instructor 1! mec! ni | ceeessorie wrt | bert 
‘ ently become Instructol in nN na crushers. Bradford coa eaners. rotary cr! has i j \ ( i \ 
lrawing at the Technical High School, of magnetic separator Hiustrated. 24 pag Schmidt are interested 
y le vel nd ()] 10 ox ches, pape lhe l } ( i 
Ss . procured | end » 
at - — erTec i bla ‘ 


William E. Ripley = in tne nine on 


William E. Ripley, for many years co1 pared for a build t Yonkers, N. Y., to be gine Seat nee Oe aga | 
nected with the Brown & Sharpe Manu ey ee ee ' Comp M Wwe \ 
facturing Company, died on November 10, rhe Missouri, Ka & Texas Railwa It epg! e Rock 3 Island 


il louble capac Dallas, Te r 
Ving Ss 1 his 6ath birt] day X I | r 
it Ing passed Ni th DIU : expending about $200,000 r. S. McDowel H i 
Mr. Ripley entered the employ of the Dallas, general superintend * S00 
Brown & Sharp facturine Compan. : 
srown & Sharpe Manufacturing Company rhe Chicago, R Island & Pacific Ra I. BB ¢ 
pany in 1864, and since that time he has oad wil construct a new terminal at It eport it Josey H. H 
held various positions of responsibility, ©! Voradoe, Ark., including roundhouse. J. B lent of the Alabama Consolidated Coal and 
. . ' erry, Ch f chs en 1e¢ ’ isd “ 
His work in the cost-keeping department : [ron Compa agen om — 
% : : 2 " he Gulf Ventilator Comp ensacola S$? OOO.000 ‘ tet al I ‘ 
nd in charge of time-keeping, with which rn ! , ’ ; 
: - Fla has bee corporate $20,000 ipita ere ed near plant at Ga ih 
: Va conne ed I 2 vears, Won 1) to manufacture ventilators for refrigerator cat! Ihe Conners-Weyman Ster Company 
listinction with his company. While Mr. | ships, et \. A. Fisher, president Hele \ has been incorporated with 
> ; By 2: Matnl « . “1 C=, O00 eanit for he purpose <« manutac 
Ripley held no official position, like sey iets been bee cnmiiate te the Content ) cay for pur} | . 
| . " ‘ } ! }? ut _ e) 
eral other prominent men in the works, Steel Company for a new plate mill to , 
ae - ‘ \\ ( I s and 
is long service was of a valuable chara erected at the plant at Munha enn It 
. , . , said this will cost about SS00. 000 fhe Instantaneous Cooler Compal - 
ter, and has formed a strong factor in t , Dover, De 
‘ ya : ie Davis Steam: Generator Compa oledo 
upbuilding of the firm’s business \Ir Phe Da : , vag or rnose © , u taneous 
Ohio. has been orga ed wit a capital of ig 
Ripley wa iry f the Brown & $100,000 to manufacture a steam boiler invented aa W.H i 
’ . . ; ‘ rr tle a ind Cliffors 
Sharpe Quart: r Century Club since its i by Samuel S. Davis. who one of the organizers or ‘ A. Wal at I . 


eption, and of late years his official duties The Toledo (Ohio) Electric Vehicle Compa 





I the company were as confidential se has been incorporated SOU,0UY capita: vo I) 10:30 } 
i re t ’ a) , i . 
retarv to the treasurer manufacture electric automobiles W. I Aller " : . oe “ one 
n 4. F. Clark, F. B. Willard and others, incorpora 
electr ir wod-bor achine, reamers 
——_— ———— tors bolt 
le er " et i pane . 
ut Fire destroyed the roundhouse shops Vater . belt ir: ne Dbrica yp gereant ete us 
Business Items tanks and coal chutes of the Sante Fe Railroad per Cir ilar No 178 
at Amarillo Texas, causing a loss of about 
- $100,000 rhe buildings be replaced a Ihe Be Ma i ri Co | - 
once ) be i e Crane Co a Chica " 
A large installation of electric traveling ive be consolidated nder the name of the 
t fhe Pacific States Lumber Compat Pacoma ‘ : 
Northern cranes has recently been completed Crane-Best Compal of Pittsburg ind e 
> sh has filed article of incorporatior \ wy 
in the plant of the Penn American Plate Glass Wash - I ‘ , sits : ‘ orga itior ill assure irge of me 
] r saw mill \ D eT ted Capital S000) O01) 
Company, of Alexandria, Ind waree Sa . nlant to be bu at Oakmont, Pet at a cost 
Incorporators, N. W. Ladd, Cha ke. Ladd and . ah Pittsbure 
rhe Independent Pneumatic Tool Compan oon of about $1,000,000 Ihe pla u nul 
° others : F ‘ . ; 
Chicago, Ill inform us that the sale of “Thor” Wl bt ibandoned and e Crane-Be ‘ 

} Maco G Mattres nufacturing ‘ o} tern hr t he e 
pneumatic tools and appliances during October Phe la i 1 1 pa lla , e | ‘ ra ‘ Cra 
exceed that of any previous month this year compar . ‘ ; Company, of ¢ is 

machine! lor lat v iltre t springs and 
‘ : eD } = 
parlor furniture J. H. Ivey and others, incor Na Dey 
’ count VW D>. ¢ 
porators . \ 
Trade C a ee | 
rade Tata ogs The National Leather Compa Harmiltot le 39 toel bille 1 ster edule 61 
Ohio, has bee l orporated by Chas. J Par ye , » te 
i i ‘ 
rish Dan W Charies J J Schrenberger and , 
: ‘ " i rt ‘ ‘ 
sthers ( ) $ 150.000 \ lara " eT D — / . ; 
Staples Valve Company Newburel N \ be erect j P 
Vv creu ' ‘ Lule 7 0 ee 
Catalog describing Unique water closet ll ' ert I . 
n { ner ect®r Comp it l ; o or ‘ ‘ > lt ] 1 
istrated, 24 pages, 5x7 inches, paper Phe —— ve — ul ule . 
said shortiy beg! ork on the erection oO! a j , " ‘ chedultle Ol, > 
he hern . . : and n 
The bel Obermaver Company Cincinnati branch plant at Erie Per to cost £1.000.000 her 15 Ir ’ er iv er tapes 
(ohio Booklet entitled *‘Monev-Makinge H ts The principal off ‘ a Sohe , 6 . ‘ adi en 
r the Core Roon Illustrated, 34x6 inches tad N. ¥ 


ser tad) rhe Na Department, Bureau of Supplies 


Phe Reeves Engineering Compa! Mt ring Compa | ilo. N. ¥ is purel | N { P t 
l g ny sul ( j I r ‘ , y } | hve 9 v ip 
,ernolr () su I 500 lust ting 1 { ‘ ‘ 
. re Bulletin rs 02, illustrating site for a factory building for the manufactur MS his wy a3 enerator 
1 describing gas gasolene and = distillate f ' lit . ' } 
a i of its specialties cluding pliers ap renches ant ire lamy unde ‘ im] p ile 
i i ts 
! sa S Ss, ete - © ir S rea eT ed ‘ ys t 


Western’ Electric Company, 468 West street The Lawton (Okla Sash and Door Co! schedule 79 steel angle round soft steel 
New York Bulletin No 5532 describing pany, recently incorporated, will erect buildings schedule 581 December l Revolving oil 
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stone tool grinder patternmakers’ lathe gap 
lathe band-sawing machine, cut-off sawing 
machine (schedule 590), automatic screw ma- 
chine, tool grinding and shaping machine (sched 
ule 571), crank pillar shaper, traverse shaper 
universal shaping machine (schedule 588 
December 8—Hydraulic bolt forcer (schedule 
575), high-speed multiple drill (schedule 539 
molding machine (schedule 539). steel (schedule 
586 December 15—Milling machines rret 
machine (schedule 576 





Want Advertisements 


Rate 25 cents per line for each insertior 
About six words make a line. No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for e suing 
week's issue Answers addressed to our care 
will be forwarded Applicants may specify 
names to which their replies are not to be 
forwarded but replies will not be returned. If 
not forwarded, they will be destroyed without 
notice No information given by us regarding 
any advertiser using 02 number. Original 
letters of recommendation or other papers 
of value should not be inclosed to unknown 
correspondents Only hona fide advertise- 
ments inserted under this heading No ad- 
vertising accepled from any agency associa- 
tion or individual charging a fee for “‘regis- 
tration,”’ or a commission on wages C- 
cessful applicants for situations 

Miscellanéous Wants 
Caliper list free. E. G. Smith Co., Columbia, Pa 
Steel case hardened; modern methods Bos 


ton Gear Works, Norfolk Downs, 
We buy or 

machine or tool Box 282, 
Wanted—Orders for 

and finished product 


Hand ower 
money-making 


Mass 
for good patented 
AMER. MACH 

brass goods. Castings 
Box 601, AMER. MAcu. 
bending tools, labor-saving, 
Estep & Dolan, Sandwich, Ill 
Braze cast iron _with Universal Fluxine, 
$.50 per pound. Universal Fluxine Co., Ur- 
bana, Ohio. 

Machinery built to order. Up-to-date plant 
Write Brunswick Refrigerating Co., New Bruns- 


pay royalty 


wick, N. J. 

Light fine machinery to order; models and 
electrical work specialty.’ E. O. Chase, New- 
ark, N. J 

Send for circulars and price list of radius 


auges, metal tool box and ratchet tap, wrenches 
. G. Marbach, Medina, Ohio 


_ Machines designed; automatic, special. Prac- 
tical working drawings. C ’ ’itman, 3519 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately built. Screw 
machine or turret lathe work 


solicited. Rob- 
ert J. Emory, &,Co., Newark, N. J. 

A new firm of engineers would like to com- 
municate with companies desiring a _repre- 
sentative in New York City. Box 650, AM. Ma. 

Patent agent in Japan. Patent, trademark, 
design, copyright. Most reliable, experienced 
engineer. Y¥. Tsurmy, 144 Bentencho, Ushi- 
gome, Tokio. 


British patents law. Factory sites between 
Liverpool and Manchester with water. coal, 
electric power, railroad, tramears. “ulton 
Park, Bolton, England. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and ex peri- 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Exceptional opportunity. Large space to 
rent in automobile row for machine shop rrade 
already established. The Motor Car Supply 


Co., 1425-27 Michigan Avenue, Chicago. 
’ Unrefined oil-motors; solvable firm of Buda- 
vest is looking for representation of oil-motor 
actory. Answers are asked sub “oil-motors,”’ 
care Rudolf Mosse Advertising Office, Buda- 
Pest, Hungary. 

A flarge English firm of machine-tool im- 
yorters having showrooms and offices in Great 


3ritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Appl, Box 189, AMER. MAcu. 


An established manufacturer owning a 


large 
foundry and 


machine shop with modern equip- 


ment and 15-ton electric crane, desires to get 
some young blood and a good line of heavy 
iron machinery, engines or tools to manufac- 
ture Address, with particulars, as to line 
offer.d. Box 640, AMERICAN MACHINIST. 
Azmechanical engineer making a trip to 
Italy and? ‘Berlin jwould.consider an offer to 





AMERICAN MACHINIST 


place in operation any line of ma- 
special tools. Can furnish highest 
as to character and ability Would 
any proposition for the exposition 
Reasonable terms Steamer leaves 


Box 642, AMERICAN MACH 


set up and 
chines or 
references 
consider 
at Vienna 


November 24 


Situations Wanted 


indicates present address of 


else. 
CONNECTICUT 


Classification 


advertise r, nothing 


High grade superintendent wants good posi- 
tion; up in recent methods in all departments* 
and organization Energetic, executive, a pro- 
ducer. Box 654, AMERICAN MACHINIST 

Tool and die-maker with 14 years’ experi- 
wishes permanent position at the bench 
or as assistant foreman. Can make working 
drawings. Box 641, AMERICAN MACHINIST. 


High grade foreman capable of holding posi- 


ence 


tion as assistant superintendent desires posi- 
tion with a reliable firm; a practical, theoretical 
and energetic man thoroughly versed in up- 
to-date systems of making tools for manu- 


facturing purposes or other branches requiring 
the services of a mechanic Address ** Mechanic 


Box 443, Hartford, Conn, 
GEORGIA 
Position as superintendent of machine work 
on engines and_ electrical machinery Box 
639, AMERICAN MACHINIST. 
ILLINOIS 
Wanted—Position as advertising manager; 
have had years of experience in building cat- 
alogs, booklets, folders, ete., also have a prac- 


tical knowledge of printing values and all details 


in connection therewith; I hold similar posi- 
tion at the present time, but for good reasons 
desire a change Address “‘“A. R.. M.,”” 1457 
Wilson Ave., Chicago, Ill 


MASSACHUSETTS 


Wanted —Position as special machine designer. 


Box 627, AMERICAN MACHINIST 
I wish to correspond with any 
desiring the services of a progressive 
to-date manufacturing superintendent. 
AMERICAN MACHINIST. 
foundry foreman 
pump valve 
Jry sand, skin dry moulding, : 
chines, ete. All kinds of bronzes. Twenty- 
two years’ experience, 9 years foreman. Hard 
worker; references. Box 645, AMER. MACH. 
MISSOURI 
Tool foreman, 31, technical, 
tion as tool or machine foreman. 
AMERICAN MACHINIST. 
NEW JERSEY 


company 
and up- 
Box 620, 


position, 
foundry _ preferred. 
moulding ma- 


Brass wishes 


obbing, or 


desires posi- 
Box 646, 


Mechanical draftsman wishes position. Ad- 
dress Box 636, AMERICAN MACHINIST. 
NEW YORK 
Draftsman, graduate M. E., three years’ 


drafting experience, wishes position. Box 649, 


AMERICAN MACHINIST 
Designer, 20 years’ experience, automatic 
machinery, press feeds, special tools, fixtures, 
machine tools. Box 659, AMERICAN MACHINIST. 
Draftsman, competent mechanical, techni- 
cal graduate, 28, with five years’ experience, 
wants position. Salary upon merits. ‘‘Cap- 
able,”’ 22 East 4th St., New York City. 
_ Designer, six years’ general experience, 
including automatic machinery; also three 
years’ practical shop experience. Technical 
education. Box 648, AMERICAN MACHINIST. 
Foreman wants position, having wide experi- 
ence in toolmaking and designing for inter- 
changeable work, also manufacturing experience. 
American; 38 years old. Box 658, AMER. MAcH 
Superintendent and general foreman, age 
38, 16 years’ practical eee on all kinds 
of machinery, also automobiles, desires respons- 
ible position. Box 660, AMERICAN MACHINIST. 


Traveling engineer-salesman. Large experi- 


ence on high grade work. Mechanical, elec- 
trical Expert on small electric cranes, hoists, 
etc. Now employed, wishes to change A-1l 
references. Box 652, AMERICAN MACHINIST 
High grade designer. Inventive ability to 
a high degree, technical, original, resourceful. 
Fourteen years’ practical training, light auto- 
matic machinery, heavy machine tools, hy- 
draulics, electric machinery. Able to. take 
charge and produce at rock bottom cost. ‘* Ambi- 


tious,”’ care AMERICAN MACHINIST 


-- Superintendent or general manager, 20 years’ 


experience in machine shop, gray iron and 
brass foundries; largeiy hand, tmplex power 
and steam pumps; designing, manufacturing 
and selling. American, technical graduate, 
practical executive; very successful in reor- 
ganizing and modernizing for low cost pro- 
duction. Address Box 585, AM. Macu 
OHIO 

Business man, first class mechanic, having 
been as salesman with best machine-tool agent 
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abroad and spent three years studying machines 

at home here, seeks position with machine tool 

builder, with object of becoming again salesman 

in America or abroad. Best references; speaks 

English, German, French. Box 655, AM. Ma. 
PENNSYLVANIA 

A young up-to-date mechanic, first class, 
on tools, dies and experimental work; also as 
inspector, desires a position. Box 651, AMERI- 
CAN MACHINIST. 

Wanted—Position as draftsman, experienced 
on automobile, special and paint machinery, 
have also had five years experience as machinist. 
Box 653, AMERICAN MACHINIST. 

Draftsman, tool and mechanical, desires 
position, three years’ shop experience, four 
drafting; good education, best references. 
Bode, 126 N. 17th St., Philadelphia, Pa. 

Designer, skilled in originating and de- 
veloping special and automatic machinery 
and overlooking construction; expert in print- 
ing and numbering machinery. Box 661, 
AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
ILLINOIS 

-Competent draftsman with experi- 
ence on power presses. State reference, age 
and salary expected. Box 615, AMER. MACH 

A prominent Chicago machine tool merchant 
desires to engage the services of three first 
class salesmen of established ability who are 
well and favorably known to the Middle Western 


Wanted 


trade. Box 631, AMERICAN MACHINIST. 
NEW JERSEY 
Draftsman Wanted—First-class draftsman 
familiar with printing machinery. Must be 
capable of designing. State fully experience, 


Box 617, AMER. MACH 


Man for assembling department with execu- 
tive ability and a knowledge of riveting or! 
small and medium sized work. Address, stating 
experience, reference and wages. Box 657, 
AMERICAN MACHINIST 

Salesman Wanted—A first-class printing 
press salesman familiar with flat-bed and large 
rotary presses. Must have traveling experi- 
ence. State full information regarding previous 
employment, age and salary wanted. Box 616 
AMERICAN MACHINIST. 


age and salary wanted. 


NEW YORK 
Wanted—At once, by large 
cern at Niagara Falls, a first c 
of heavy machinery. Application should be 
made in writing, stating age and experience 
and salary expected. Box 656, AMER. MACH. 
Man to inspect product in machine che. 
Must be a thorough mechanic, able to handle 
help, competent to oversee different operations 
of manufacturing and familiar with up-to-date 
shop methods. State full particulars, age. 
salary desired, etc. H. Krantz Mfg. Co., 160 
Seventh St., Brooklyn, N. Y. 


How would you like to increase your income? 
If you're a machinist and know other machin- 
ists or draftsmen, you can do it easily. We 
want you to act as our special representative 
in your shop for the American Machinists 
Handbook. This is the best book by all meas- 
ures that has ever been published by machine 
makers. When you sell one to a man youre 
doing him a favor and he’ll tell you so after 
he’s had the book awhile. They are out- 
selling all other books. We've a very liberal! 
proposition to offer you and suggest you write 


industrial con- 
class draftsman 


us today. Book Dep’t., Hill Publishing Co., 
505 Pearl Street, New York. 
WASHINGTON 

Wanted—By prominent engineering house 


on the North Pacific Coast—a practical mechan- 


ical draftsman. One acquainted with power 
plant design preferred. Splendid opening for 
one who is in earnest. Address, giving ful! 


particulars as to qualifications, salary wanted, 
etc Box 647, AMERICAN MACHINIST. 


WISCONSIN 





Wanted—Detail draftsman by large con- 
cern manufacturing moderately heavy ma- 
chinery. Swedish, Norwegian or German tech- 
nical graduate preferred. State fully experi- 
ence, with whom, salary expected, etc. Box 
644, care AMERICAN MACHINIST. 

For Sale, absolutely new, a No. 24@Zhead- 


ing machine and a No. 24 reheading machine 
Waterbury-Farrel make, never used. » Ohlen 
Company, Box 740, Columbus, Ohio 


















